
MEMORANDUM 

To: 

From: 

cc: 

Date: 

Subject: 

Background: 

Mayor McConnell and Members of the Assembly 
Jim Dinley, Municipal Administrator 

Michael Harmon, P.E., Public Works Director~ 
Stephen L. Weatherman P.E., Municipal Engineer #
Mark Buggins, Environmental Superintendent ff}J 

Jay Sweeney, Finance Director (}! 
Mellissa Cervera, Contract Coordinator /~.At_,; 

March 6, 2013 

UV Disinfection System Equipment Pre-Purchase 
Recommendation of Award of Procurement Contract to 
Trojan Technologies 

The Blue Lake drinking water system is a surface water system, which must comply with the 
EPA Enhanced Surface Water Treatment Rules (ESWTRs). The subject UV Disinfection 
Facility will provide the additional microbial and disinfection controls required under the 
ESWTRs. The project to design and construct the Facility will be operational by 2014. 

A Request for Proposals and Statement of Qualifications (RFP&SQ) for supply of UV reactors 
and control equipment for the UV Disinfection Facility was published in accordance with City 
and Borough procurement policy. Two Proposals and Statements of Qualifications were 
received, Trojan Technologies and Xylem Water Solutions. 

The RFP&SQs were reviewed by City Staff and CH2MHill our UV Disinfection Consultant. The 
bid results are as follows: 

Bid Form Trojan Technologies Xylem Water Solutions 
Capital Cost (Bid Form A 1) $192,000.00 $196,500.00 
Average Annual Power Cost $7,248.59 $7,332.91 
& Annual Maintenance Cost 

The apparent low bidder is Trojan Technologies based both on initial capital cost and present 
average power and maintenance costs. Their bid was further evaluated against the 
requirements of the Request for Proposal and was found to be in compliance. A summary of 
this evaluation and results of the reference checks are attached. All three references contacted 
were favorable. 

Page 1 of2 



Therefore, based on compliance with the required technical specifications and reference 
responses, we recommend awarding the contract to the lowest responsive bidder, Trojan 
Technologies. 

Analysis 

Public Works proposes to award a contract to Trojan Technologies in the amount of $192,000 
for the UV reactors and control equipment. The reactors will be made available to be installed 
in the proposed UV Disinfection Facility when it reaches appropriate competition. 

Fiscal Note 

Funding for this project will come from State loans and grants. 

• $4,000,000 FY 2011 State of Alaska Department of Environmental Conservation (ADEC) 
Loan. Includes $2,500,000 financed with $1,500,000 subsidized. 

• $2,550,000 FY 2012 ADEC Loan (pending). 

• $3,500,000 FY 2012 ADEC Grant (30% local match requirement) 

• $2,061,000 FY 2013 ADEC Grant (pending- 30% local match requirement) 

$12,111,000 Total Project Funding 

The grants and loans indicated as pending are grants and loans listed on the Alaska Drinking 
Water Fund intended use plans which CBS has submitted appropriate paper work to have the 
grant or loan finalized. The current funding available is $7,500,000 which is more than required 
for the UV reactors. 

Recommendation: 

Approve a contract for the procurement of the UV reactors and control equipment to 
Trojan Technologies in the amount of $192,000.00 
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City and Borough of Sitka 

UV Disinfection System 

Proposal Evaluation for Low Bidder- Trojan Technologies 

Proposal Summary 
Criteria Summary of Requirement Trojan's Proposal 
1 Number of UV reactors (duty+ standby) 2+1 
2 Validated Flow range (1250 to 5000 gpm) 50 to 6072 gpm (w/ 2 units) 
3 Validated UVT range {90 to 97.5%) 70to 98% 

Maximum head loss at peak flow (36 inches) 28 inches (estimated from 
4 curve) 

Compliance with Technical Specifications 
Section 44 44 73 
Paragraph: Summary of Requirement Trojan's Proposal 

1.3 A.l Provide list of equipment and instrumentation components Submitted 

(lamps, ballasts, sensors, reactors, switchgear, etc.) provided 

including quantities, manufacturer address and phone number, 

and materials of construction. 
1.3 A.2 Describe external cooling and ventilating requirements of None required 

control panels. If cooling water is required, state flow rate and 

duration. 
1.3 A.3 What UVDGM-defined control strategy will be used? Describe EPA-MS2 RED Pacing-

how equipment incorporates flow, UVT, and intensity sensor TrojanUVSwift 

readings into dose calculations. Are dose calculations validated 

for full operating range as described in the Specification, 44 44 

73 UV System, as assembled herein? 

1.3 A.3 Provide the Validation Factor (VF) and Reduction Equivalent Validation documentation 

Dose (RED) for the equipment provided and all of the design submitted. Complies with 

conditions indicated in the RFP as assembled herein. Include requirements of the 

summary of applicability of the Validation Testing results for this specifications. 

project including identification of the operating window and the 

controlling setpoints for operation within that window of 

validated conditions. Provide supporting documentation 
showing range of flows, UVT, power settings, piping 

configuration, and lamp on/off operating scenarios for each 

reactor that has been validated per the 2006 UVDGM. 

1.3 A.8 Provide input power requirements; clearly specify whether 3 phase 4 wire 

480V, 3-wire or 480/277V, 4-wire is required as well as capacity. 

1.3 A.8 State the maximum time duration of AC power loss that the UV equipment does not include 

local control panel (LCP) can tolerate before functional or require any cooling of the 

shutdown. reactor or CCP 

1.3 A.12 Describe automated cleaning procedures and estimated time to Wiper interval timer, or "wipe 

clean sleeves and sensors. Describe type/quantity of cleaning now" button 

chemical and ancillary equipment required. Provide status of 

NSF certification for cleanine: chemicals. 



1.3 A.16 Provide submittal for intensity sensors which includes details of One sensor per 10 lamps, 

sensor calibration and traceability, as well as information on submittal data included 

uncertainty from linearity, temperature response, spectral 

response, angular response, and long-term drift. 

1.3 A.16 Describe how sensor calibration is checked at the WTP. Describe If indicated value deviates from 

the factory calibration requirements for the reference UV measured by more than 5%, 

intensity sensors and duty UV intensity sensors, and anticipated adjustment performed by 

factory calibration frequency. qualified person. 

1.3 A 25 Describe how the UV control system monitors the system for Same as failed lamp. Contained 

lamp breakage and signals the breakage to the Plant PLC. in quartz sleeve. 

1.4 Provide list of spare parts. Include cost of spare parts in Item A.l Provided 

of Bid Form. 
2.21.4 Provide 3rd_party end of lamp life certification to support values Provided 

used in Bid Form calculations (if applicable). 
2.2 1.5-6 Provide 3rd -party sleeve fouling factor certification to support Defaulted to 0.9 

values used in Bid Form calculations (if applicable). 

2.2 J Provide graph of head loss over full range of operating flowrates Provided in validation section. 

(gpm or mgd) per reactor. Headloss meets criteria. 

2.2.M.2 Provide recommended methods for lamp intensity checks. lntenstiy alarm set at factory. 
Follow reference sensor 
procedure to verify calibration 
of duty sensor 

2.6 B.4 Describe turndown capacity (in terms of percent of total power) Operate with 1 or 2 units on-

including minimum setting and available increments. To support line depending on flow and 

the turndown capacity, describe the options, demonstrated UVT. Operate at 60-100% 

through Validation Testing, available to modify number of lamps power in 2% incriments. All 

in operation, lamp power setting, and validated operating 
lamps on/off together and 

regime. 
operate at same power level. 

Mandatory Criteria 
No. Criteria Compliance 

1 System proposed meets UV disinfection system performance criteria Proposal meets requirements 

2 Experience of supplier ( minimum 5 years). 36 years. Many installations 

3 References (minimum of 3 references) See reference summary. 
4 Meets design conditions as defined in Part 4 of the RFP. Completely functional, meets 

criteria. 

5 Compliant with Long Term 2 Enhanced Surface Water Treatment Rule Fully compliant 



Drawing and layout Requirements 
No. Criteria Compliance 
1 Provide equipment drawings of each reactor. Proposal meets requirements 

2 Provide preliminary layout drawings Proposal meets requirements 

3 References (minimum of 3 references) See reference summary. 

4 Meets design conditions as defined in Part 4 of the RFP. Completely functional, meets 

criteria. 

5 Compliant with Long Term 2 Enhanced Surface Water Treatment Rule Fully compliant 



City and Borough of Sitka 

UV Disinfection System 

Proposal Evaluation for low Bidder- Trojan Technologies 

References 

San Gabriel Water 

Questions Hall Road, PA District, CA 

Project Completion Late May 2012 2005 

Contact Chad Corey Tom Schiewe 

Contact Time/Details 2/28/2013 2/28/2013 
Disinfection or UV AOP Disinfection -groundwater AOP- groundwater source 

source, PA requires all with perchlorate, NDMA, 

groundwater sources to other organics. Dose 

provide 4-log virus removal. peroxide and high UV dose 

Remote, unmanned facility 

Capacity 1.5-1.6 MGD 7,800 gpm 

Are you happy with your So far, very pleased Yes, has been simplest 

UV system? part of plant to operate 

(also do air scour, carbon, 

ion exchange ... ) 

Which reactors were 2 Swift D-12's. Both are Couldn't remember (has a 

installed and when? duty reactors, run at 75% medium pressure UV plant 

power as well) 

Did Trojan deliver on Yes, though there was an Yes 

time? issue with the carrier and 

one reactor was damaged in 

transit- not Trojan's fault. 

Delivered new reactor as 

quickly as possible. 

Were they helpful during Yes. Yes, startup crew was 
start up? good 

Is the system easy to Yes, runs remotely on small Yes, simplest part of plant. 

operate? system. Control panel is 

intuitive and his technology 

resistant operators have 

been able to work with it 

without problems. 

How is the control Control system integrated Good 

system interface very well with existing 

SCAD A 

Joplin Blendville, MO 

Late 2008 

Rich Kiwala 

2/28/2013 

Surface water, 4-log 

disinfection required 

21.5 MGD 

Generally happy 

3 duty, 1 standby 30 lamp 

reactors. Couldn't remember 

exact model number 

Yes. Install went well with 

the SCADA integrator 

Yes. Worked well with others 

on site 

Yes, very well. 

Good 



Are they responsive Yes. There is a very good Trojan is under contract to Yes. They have a local 

local sales rep who is able provide maintenance and installation and maintenance 

to visit the site very quickly. support, so they do lamp technician who is able to 

changes and regular help with anything that the 

maintenance, no phone based service team 

problems. Have been can't. 

responsive to operational 

issues as well. 

Are replacement parts Yes. They keep a full set of Yes, they keep a good Yes, keep lamps on site. 

easy to get? lamps on site as well as numeber in stock. 

lamp sleeves. Has replaced 

4 lamps since running, one 

was burnt out, and the 

others were operator error 

while inspecting 

Is the power cost what Don't have any information Yes, but high (due to AOP) Doesn't have power 

you expected? on power consumption. monitoring equipment 

Are they reliable? Do you Yes reliable. Some UVT Very reliable Yes, occasional nuissance 

get a lot of unexplained alarms (goes to zero for 1-2 alarms. Usually take reactor 

alarms? min then comes back). They offline and restart. 

programmed a delay in 

their SCADA system to 

prevent call-outs. 

Additional Notes Would shop around before Working on another They had a problem with the 

buying again for low cost, UV I AOP project with seals on the wiper sleeve 

but likes the product. Trojan using carbon to leaking- they were designed 

quench the peroxide after for higher pressure systems, 

UV/AOP. (this system runs at 10 psi). 

Trojan redesigned the seals 

and replaced at no cost to 

owner. 



. . . 
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TROJANUV 
RFP & STATEMENTS OF QUALIFICATIONS UV DISINFECTION SYSTEM: 

City and Borough of Sitka 

Sitka, Alaska 
UV Disinfection System 

SUBMITTED BY TROJAN TECHNOLOGIES 
Bill Gordon bgordon@trojanuv.com 519-457.3400 

AND OUR LOCAL REPRESENTATIVE 
BILL REILLY bill@whreilly.com 503-223-6197 

February 2013 

• 
• • •• • ••• 
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WATER CONFIDENCE" 
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City and Borough of Sitka, Alaska 
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TROJANUV" 

November 12, 2012 

Office of the Municipal Clerk 
City and Borough of Sitka 
100 Lincoln Street 
Sitka, AK 
99835 

Re: Request for Proposals and Statement of Qualifications - UV System Procurement 

Dear Sir/Madam: 

WATER CONFIDENCEw 

Please find enclosed Trojan's proposal in accordance with Request for Proposals and Statement of 
Qualifications for the Purchase of the UV Disinfection System for the City and Borough of Sitka Alaska. 
Trojan has been designing, manufacturing and supporting UV disinfection systems for over 35 years and 
is excited at the opportunity to have City and Borough of Sitka as a valued, long-term customer. 

Trojan's proposal is based on two (2) TrojanUVSwift™sc model D12 duty reactors plus one (1) 
redundant reactor for a total of three (3) UV reactors. Each reactor incorporates twelve (12) lamps and is 
capable of meeting the disinfection levels of 3-log Cryptosporidium and Giardia inactivation per the EPA 
UVDGM at the specified flow rates and design UVT values after incorporation of the specified derating 
factors. The proposed system utilizes low-pressure, high-intensity, lamps to minimize footprint and 
headloss while also offering extremely high electrical efficiency. The system includes an automatic on-line 
mechanical cleaning system for regular sleeve cleaning. 

Trojan maintains a staff of over 60 factory certified Service Technicians to provide installation support, 
startup assistance, operator training and regular maintenance when requested. We also have local 
certified technicians available through our local representative, WM. H. Reilly & Co., located in Portland 
as well as additional local technicians located in Salt Lake City, Vancouver and Calgary. Trojan provides 
over-the-phone assistance from our Call Centre through a 1-800 number. This service is available 24 
hours a day, seven (7) days a week and is staffed by fully qualified service technicians that have 
extensive field experience and specialized training. 

I would like to note a few of the features and benefits of purchasing a UV system from Trojan. 

• Small footprint (use of the low pressure high output lamps) 
• High electrical efficiency utilizing LPHO lamp technology 
• On-line mechanical wiping system. 
• Unmatched service capabilities (local and global certified service technicians) 
• Trojan recycles the lamps at no cost to the City and Borough of Sitka when replacement lamps 

are purchased from Trojan 
• Trojan offers an unparalleled Lifetime Performance Guarantee. The spirit of this guarantee is 

simple: the Trojan equipment, as sized for the project, will meet the disinfection requirements for 
the life of the system 
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TROJANUV" 
WATER CONFIDENCE'' 

We would like to thank the City and Borough of Sitka and CH2MHILL Engineers for the invitation to 
submit our proposal for this project. If you have any questions or require any additional information 
please do not hesitate to contact our local representative Bill Reilly Jr. at WM. H. Reilly & Co., (503) 223-
6197 or myself at (519) 457-3400. 

Bill Gor n, PMP 
Municipal Applications 

TROJAN TECHNOLOGIES 3020 GORE ROAD. LONDON, ONTARIO, CANADA N5V 4T7 T 519.457.3400 F 519.457.3030 WWW.TROJANUV.COM 
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TROJANuv· 
UVPROPOSAL 

Manufacturer: 

UV intensity sensor 
Quantity: 
Type: 
Material: 
Number of sensors: 
Output: 
Spectral range: 
Supply voltage power: 
Overall length: 
Diameter Sensor body: 
Max operating temperature: 
Max upset temperature: 
Ambient operating temperature: 
Ambient storage temperature: 
Ambient relative humidity: 
Pressure: 
Manufacturer: 

Power Distribution Center (PDC) 
Quantity: 
Enclosure rating: 
Enclosure material: 
Enclosure mounting: 
Ballasts output: 

Haraeus 

3 
Plug-in sensor in measuring window 
316 SST, Viton, Corning 7980 
EPA 1 per UV reactor 
4-20 rnA current loop (2-wire) 
220-290 nm 
24 VDC ( 12-30 VDC) from the PDC 
73 mm (2.87 in.) 
20 mm (0.79 in.) 
so 0

( (122 °F) 
so oc (122 oF), 24 hours maximum upset duration 
1 to 40 oc (34 to 104 oF) 
-20 to 40 oc (-4 to 104 oF) 
o to 100% 
<so psi 
Trojan Technologies 

3 
Type 12 
Painted mild steel 
Wall 
2 X 240 W 

WATER CONF IDENCE. 

PDC supply voltage: 
Ballast power level: 

480 V /277, 3 phase Y, 4 wire+ GND, so/60Hz L-L-L-N. 
60-100% in 2% increments 

Manufacturer: Trojan Technologies 

Automatic Mechanical Wiping System (AMWS) 
Quantity: 3 
Wiper material: Food grade EPDM/Viton lamp sleeve wipers 
Wiper plate material: 316 SST 
Motor type: 1/8 horsepower 
Manufacturer: Trojan Technologies 

TrojanUVSwift'MSC 

• 
• • 
• •• 

• • • 
City and Borough of Sitka, Alaska 
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TROJANuv· 

UV PROPOSAL WAT ER CO N FIDENC E" 

1. MS2 RED Low Major Alarm 
2. MS2 RED 4-2omA output (Optional) 
3· UVT and Flow can be selected as the following: 

• "Live 4-2omA" signal 
• "Entered Value" worst case for your water parameters 
• "SCADA 4-2omA Signal (from PLC or other device) 
• "None", Controller calculates MS2 RED for worst case scenario of Maximum Flow and 

Minimum UVT validated ranges. 

All data is available on the controllers Modbus RTU RS485 protocol 

Section 44 44 73 Part 1.3.A.3 Provide the Validation Factor (VF) and Reduction Equivalent Dose 
(RED) for the equipment provided and all of the design conditions indicated in the RFP as 
assembled herein. Include summary of applicability of the Validation Testing results for this project 
including identification of the operating window and the controlling setpoints for operation within 
that window of validated conditions. Provide supporting documentation showing range of flows, 
UVT, power settings, piping configuration, and lamp on/off operating scenarios for each reactor 
that has been validated per the 2006 UVDGM. 

TROJAN'S RESPONSE: The Validation information has been provided as a separate bound package 
attached with our bid documentation and should be considered part of our bid submission. The 
Trojan validat.ion information contains very sensitive and proprietary trade secret information that 
should not be publicly released. We are confident you will treat this information as confidential and 
not release this information with this understanding. The validation report is for the express use and 
review for the City and Borough of Sitka, AK to evaluate the Trojan UV SWIFTSC D12 UV disinfection 
equipment. If the consulting engineer would like to review the validation documentation, they will 
need to enter into a non-disclosure agreement with Trojan Technologies. 

Section 44 44 73 Part 1.3.A.8 Provide input power requirements; clearly specify whether 48oV, 3-
wire or 480/277V, 4-wire is required as well as capacity. 

TROJAN'S RESPONSE: The main power feed supplied by others to each Control Power Panel shall be 
480 V /277,3 phase Y, 4 wire+ GND, 50/6oHz L-L-L-N. 

Section 44 44 73 Part 1.3.A.8 State the maximum time duration of AC power loss that the local 
control panel (LCP) can tolerate before functional shutdown. 

• 
• • 
• •• 

• • • 
TrojanUVSwift1MSC City and Borough of Sitka, Alaska 
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UVPROPOSAL WATER CONFIDENCE" 

system). On systems with more than one UV Sensor (i.e. Dn and D3o) there will be multiple ports on 
the UVR and multiple UV intensity displays on the control panel, to display the intensity of each 
sensor. 

The UV intensity detected by the UV Sensor is continuously displayed on the operator interface in 
W/m 2

• If the intensity drops below the set-point, the display will flash indicating an alarm condition. 
The Common Alarm Output Relay will be energized. 

Specifications 
• Sensor Output: 
• Sensor: 
• Supply Voltage: 

4-20 rnA current loop (2 wire) 
Photodiode 

=24V DC 

Review sensor manual located under tab Additional Information for greater detail regarding the UV Sensor 
supplied with 012 UV Reactor. 

Section 44 44 73 Part 1.3.A.16 Describe how sensor calibration is checked at the WTP. Describe the 
factory calibration requirements for the reference UV intensity sensors and duty UV intensity 
sensors, and anticipated factory calibration frequency. 

TROJAN'S RESPONSE: If the indicated value deviates from the measured value of the reference 
radiometer by more than 5%, an adjustment must be performed by a qualified person. This 
adjustment must be documented with the date and the measured values before and after the 
adjustment. 

After two years at the latest, or when the sum of the deviations of all adjustment procedures 
exceeds 20% of the measured value, a factory calibration is required. For this purpose, the relevant 
sensor has to be replaced by a new or recalibrated one with a valid calibration certificate. The 
replacement must be documented with the sensor's serial number and the date. 

Review sensor manual located under tab Additional Information for greater detail regarding the UV Sensor 
supplied with 012 UV Reactor. 

Section 44 44 73 Part 1.3.A.25 Describe how the UV control system monitors the system for lamp 
breakage and signals the breakage to the Plant PLC. 

TROJAN'S RESPONSE: The UV control system will interpret a broken lamp in the same fashion as a 
failed lamp. The broken lamp is contained in a quartz sleeve and therefore a non-functioning lamp(s) 

• 

TrojanUVSwift'MSC 

• • 
• •• 

• • • 
City and Borough of Sitka, Alaska 
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TROJANuv· 

UVPROPOSAL WATER CONFIDENCE" 

Reference Sensor Procedure to verify the calibration of the duty sensor using a reference sensor. Please 
review the complete UV Intensity Reference Sensor Procedure located in the bid tab Additional 
Information for further details regarding sensor checks. 

Section 44 44 73 Part 2.6 8.4 Describe turndown capacity (in terms of percent of total power) 
including minimum setting and available increments. To support the turndown capacity, describe 
the options, demonstrated through Validation Testing, available to modify number of lamps in 
operation, lamp power setting, and validated operating regime. 

TROJAN'S RESPONSE: The control circuit board issues a power level signal to the electronic ballasts. 
Each ballast modulates the power to 2lamps between 6o% and 100% power level in 2% increments. 
All lamps for the UV reactor will be turned on/off together and will all operate at the same power 
level. 

Current sensing circuits in the ballast detect lamp on/off status. The ballast reports the lamp status 
to the control circuit board. Faulted lamps are listed as individual alarms on the HMI. 

When switched on, lamps are initially energized to 100% power setting for a warm-up period. After 
the warm-up period has expired, the lamps are automatically switched to the requested power level. 

MANDATORY CRITERIA 

1. System proposed meets UV Disinfection System performance criteria of the Technical 
Specifications and all federal and State of Alaska code and regulatory requirements. 

TROJAN'S RESPONSE: Trojan's proposal meets the disinfection performance criteria of the Technical 
Specification and have validated the UV system in to comply with the protocols specified in the US EPA 
UV Disinfection Guidance Manual (UVDGM, EPA 815-R-o6-oo7 November 2006). 

2. Experience of Supplier. The Supplier shall have a minimum of 5 years' experience in the design, 
fabrication, assembly, and operation of equipment similar to that specified. The Supplier must 
have a minimum of 5 similar operating public utility drinking water systems in North America. 
Similar systems shall use the same model equipment (may be a different size) with a minimum of 
two reactors for UV disinfection of drinking water. Minimum facility treatment capacity to be 
counted towards experience is 3 mgd. Provide 5-year experience list for similar systems. Include 
facility location, installation date, treated flow rate; validation approach, and number of reactors 
provided at each facility 

• 
• • 
• •• 

• • • 
Trojan UVSwift rMsc City and Borough of Sitka, Alaska 
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UVPROPOSAL WATER CONFIDENCE " 

TrojanUVSigna™ 2.010 3 

Cucamonga, CA (6o MGD) 
Westminster (Beta)- London, ON (2.0 

MGD) 

Upcoming Installations: 
Little Blue Valley, MO (150 MGD) 
Auburn, AL (34 MGD) 

Today, Trojan is recognized around the world as the leader in advanced UV water treatment 
technology and is committed to protecting public health and delivering sustainable treatment 
solutions. This is accomplished in a variety of segments including municipal drinking water, municipal 
wastewater, environmental contaminant treatment and residential applications, as well as the 
purification of water used in food and beverage manufacturing, pharmaceutical processing, and 
semi-conductor applications. Trojan's success is evident in more than 7,8oo municipal UV 
disinfection facilities operating in over 8o countries- the largest installed base of UV systems in the 
world. 

Trojan is headquartered in London, Ontario, Canada, 
and also has offices in the U.K., Germany, Netherlands, 
Spain, Australia, and the United States. Trojan services 
a growing customer base around the globe through an 
extensive network of dealers and representatives. This 
strong distribution network allows us to provide 
unparalleled levels of service and support to customers 
regardless of location. 

Trojan's advanced manufacturing facilities ensure a high level of quality control at every stage of the 
process, from initial design to final installation. Since 1998, Trojan has received the ISO 9001 

designation- an internationally recognized model for quality assurance in design, development, 
production, installation and service. 

Recognized as being the most experienced and knowledgeable professionals in the industry, Trojan 
scientists and engineers have introduced many of today's global innovations in UV technology. Our 
record of accomplishment for innovation has set us apart and with more than 190 Trojan patents 
granted or pending, we are well positioned to continue leading the way to safer, more efficient 
water disinfection techniques. 

• 
• • 
• •• 

• • • 
TrojanUVSwift'MS( City and Borough of Sitka, Alaska 
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TROJANuv· 
UVPROPOSAL WATER CONFIDENCE" 

offer Trojan Certified Service, all Trojan service representatives must undergo a comprehensive 
certification process that involves classroom training at Trojan's head office and extensive field 
training, led by Trojan's experienced technicians. 

24/7 Telephone Support and Remote Troubleshooting 

Trojan provides over-the-phone assistance from our 
Technical Assistance Center (TAC) in London, Ontario. 
Trojan Service Technicians staff our call center Monday 
to Friday, 8:oo am to s:oo pm (EST). After hours 
emergency support is available 24 hours a day, seven 
days a week through a toll-free number. All Service 
Technicians within the Call Center have field 
experience and are thoroughly trained to provide 
installation support, start-up assistance, and 
equipment troubleshooting. The Technical Assistance 
Team consists of seven (7) Product Specialists and three (3) Control's Specialists. The specialists in 
this team have over forty ( 40) years of experience on UV systems. 

The Trojan Technical Assistance Center is also equipped with sophisticated capabilities to connect 
with the PLCs of our installations in order to monitor, upload programs, and troubleshoot systems 
remotely. This access allows faster response in diagnosing system irregularities, and can expedite 
service times. It's quick, convenient and, in many instances, can save the expense of a service call. 

Manufacturing Staff 

Approximately so of Trojan's employees are dedicated 
to production requirements and support staff. Through 
the support of Danaher, Trojan is continuously 
improving every manufacturing cell by improving work
flow, increasing throughput and ultimately reducing 
product ship times. Visual management is a large part of 
Danaher's business philosophy and practiced by Trojan 
enabling anyone to track project ship times at a glance. 

• 
• • 
• •• 

• • • 
TrojanUVSwift"'SC City and Borough of Sitka, Alaska 
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Joint Water Purification 
Project (JWPP); co g.oo Mike Keefover 303-790·4380 

Cottonwood, Colorado 

4· System proposed shall be completely functional and operable within specified design 
conditions, as identified in RFP Part 4- Specifications. 

Feb1o 

TROJAN'S RESPONSE: The proposed system is completely functional and operable within specified 
design conditions, as identified in RFP Part 4- Specifications. 

5· System proposed shall be fully compliant with the' requirements of the Long Term 2 Enhanced 
Surface Water Treatment Rule (LT2) and the guidelines of the 2006 Ultraviolet Disinfection 
Guidance Manual (UVDGM). 

TROJAN'S RESPONSE: The proposed system is fully compliant with the requirements of the Long 
Term 2 Enhanced Surface Water Treatment Rule (LT2) and the guidelines of the 2006 Ultraviolet 
Disinfection Guidance Manual (UVDGM). Please refer to the validation letter in the validation section 
for further details. 

The Validation information has been provided as a separate bound package attached with our bid 
documentation and should be considered part of our bid submission. The Trojan validation 
information contains very sensitive and proprietary trade secret information that should not be 
publicly released. We are confident you will treat this information as confidential and not release this 
information with this understanding. 

DRAWING AND LAYOUT REQUIREMENTS 

1. Provide equipment drawings showing the dimensions of each reactor including power 
distribution panels or ballasts. 

TROJAN'S RESPONSE: Please review both drawing 203666 showing the dimensions of each reactor 
including power distribution panels or ballasts. The drawing is located in the bid tab marked Drawings. 

a. List the flange diameters for connection to piping by others. Provide recommended spacing 
between reactors for proper maintenance. 

• 
• • 
• •• 
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TROJAN'S RESPONSE: The inlet and outlet configuration of the proposed system is fully compliant 
with the requirements of the 2006 Ultraviolet Disinfection Guidance Manual (UVDGM). Please refer 
to the validation letter in the validation section for further details. 

3) If the inlet and outlet configuration of the UV system in the proposed layout does not meet 
either of the above guidelines, the UV System Supplier shall provide computational fluid dynamics 
(CFD) modeling results of the proposed configuration to show that the UV dose delivery of the 
proposed configuration will be better than that during validation. This modeling should conform 
to the guidelines provided in Appendix D of the UVDGM. 

TROJAN'S RESPONSE: The inlet and outlet configuration of the proposed system is fully compliant 
with the requirements of the 2006 Ultraviolet Disinfection Guidance Manual (UVDGM). Please refer 
to the validation letter in the validation section for further details. 

c. Maintain minimum recommended clearances (for operations and maintenance activities) around 
the reactors for lamp, sleeve, power and controls access recommended by the UV System Supplier 
and as required to meet all OSHA regulations. 

TROJAN'S RESPONSE: Please review both drawing 203666 and drawing SW0054 for all applicable 
dimensions and clearances for the SWIFT SC Du equipment proposed. The drawing is located in the bid 
tab marked Drawings. 

d. All frequently accessed equipment shall be located at a readily accessible elevation (3-4 ft above 
finished floor elevation). All parts of the system that are frequently accessed for routine 
maintenance that are not readily accessible from the floor shall be clearly noted so that other 
access requirements may be considered. 

TROJAN'S RESPONSE: All frequently accessed equipment is located at readily accessible elevations. 
Please review drawing 203666 located in the bid tab marked Drawings. 

e. Maintain minimum of 7'-6" from floor to bottom of inlet or outlet header, as required to provide 
access between trains. 

TROJAN'S RESPONSE: Trojan used the ACAD bid drawings as the basis of the equipment layout in order 
to establish the location and position of the UV equipment. Please review drawing 203666 located in the 
bid tab marked Drawings for the minimum distances and access between trains. 

Trojan UVSw ift TMSC 

• 
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NON-COLLUSION AFFIDAVIT 

TROJAN'S RESPONSE: Please review signed Non-Collusion Affidavit located in the bid tab marked Bid 
Bond and Bid Form. 

TrojanUVSwift'MSC 
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MANUFACTURER'S UV SYSTEM LAYOUT DRAWING(S) 

TROJAN'S RESPONSE: Trojan used the ACAD bid drawings as the basis of the equipment layout in order 
to establish the location and position of the UV equipment. Please review drawing 203666, SW0052 and 
SW00541ocated in the bid tab marked Drawings for additional information. 

TrojanUVSwift'MSC 

• 
• • 
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SUPPORTING INFORMATION 

1. Describe your company's history, corporate structure and ownership, location of your corporate 
headquarters, and manufacturing facility locations. Provide contact information including the name, 
phone number and email address of the individual that should be contacted if additional information 
is required regarding this proposal. 

TROJAN'S RESPONSE: 

COMPANY INFORMATION 

TrojanUVSwift'MSC 

• 
• • 
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MEETING CURRENT AND EMERGING NEEDS 

All Trojan systems are designed to meet specific regulatory requirements around the world, including 
the U.S., Canada, Great Britain, New Zealand, Australia and Germany. In addition to meeting and 
exceeding these requirements, UV disinfection creates minimal by-products and is extremely safe for 
both UV system operators and the public. 

Trojan's advanced manufacturing facilities ensure a high level of quality control at every stage of the 
process, from initial design to final installation. In 1998, Trojan received the ISO 9001-1994 designation 
- an internationally recognized model for quality assurance in design, development, 
production, installation and service. 

FIRST IN OUR FIELD 

Recognized as being the most experienced and knowledgeable professionals in the industry, Trojan 
scientists and engineers have introduced many of today's global innovations in UV technology: 

• The first application of UV technology to disinfect reclaimed wastewater to stringent limits 
• The first incorporation of electronic ballasts into low-pressure UV lamp disinfection technologies 
• The first commercially successful medium pressure UV lamp system (TrojanUV4ooo™) for high 

volume and lower quality wastewater treatment 
• The first integrated chemical and mechanical cleaning system for both low and medium 

pressure UV lamp systems 
• The first electronic ballast with extended control capacity for medium pressure UV lamps in 
any application 

• The first underwater UV lamp testing facility in the industry 
• The first large scale, monochromatic lamp-based UV system for the treatment of 

N-nitrosodimethy/amine (NDMA) 
• The first installation of UV-oxidation for the control of taste and odor-causing compounds and 
disinfection in municipal drinking water (Cornwall, Ontario, Canada) 

Our track record for innovation has set us apart and with more than 180 Trojan patents granted or 
pending, we are well positioned to continue leading the way to safer, more efficient water 
disinfection techniques. 

MUNICIPAL WASTEWATER 

Recognized as a safer, more cost-effective, and environmentally responsible alternative to 
chlorination, UV has become the preferred choice for wastewater disinfection. 

• 
• • 
• •• 
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TrojanUVSwift'"'SC City and Borough of Sitka, Alaska 



.. :···: .. 
TROJANuv· 

UV PROPOSAL WATER CO N FIDE NCE " 

Disinfection Facility to treat source water from the Catskill & Delaware reservoirs, located more than 
100 miles from the city. The UV system will ensure that bacteria and microorganisms in the water are 
rendered harmless, so they cannot cause disease. The treated water will be supplied to a population 
of over 9 million people in the city and surrounding area. Trojan was selected after a rigorous 
validation process which included Trojan building one full-size UV system designed for the project, 
which underwent performance tests at an independent test facility. The New York City DEP also 
conducted an evaluation of the total life cycle costs of each proposed system, and found the Trojan 
system to be the most economical. 

Trojan has also been selected to supply UV equipment for the largest UV installations in Canada 
(Victoria, Canada) and Europe (Rotterdam, Netherlands). 

Not only are Trojan's Municipal Drinking Water contracts growing in scope and size, there is increasing 
diversity in how the innovative UV systems are being integrated with existing chemical and non-UV 
disinfection treatments. A key reason is that government legislation is changing the way communities 
look at safeguarding their drinking water supplies. Municipalities are responding by supplementing 
their systems with other forms of disinfection in a strategy known as 11multi-barrier protection." 
Based on efficacy and environmental-safety, Trojan UV technology is extremely well positioned to 
continue capturing significant market share. 

Another key consideration is cost. Trojan UV costs are about 1/ 5 that of ozone disinfection and 1
/ 10 the 

cost of membrane filtration -the two key technologies competing with UV in the multi-barrier 
treatment market. 

TrojanUVSWIFT™ 

The TrojanUVSwift™ Municipal Drinking Water system provides a flexible platform that allows for 
upgrades to meet new or more stringent requirements, such as changes in flow rate, regulatory 
requirements, disinfection redundancy demands, or changes in intake water quality. With one of the 
smallest reactor dimensions in the industry, the TrojanUVSwift™ offers important cost advantages 
over other larger UV systems for retrofit applications in existing drinking water treatment plants as 
well as new plant construction. 

TrojanUVSWIFT™SC 

Originally designed for smaller communities (SC), the TrojanUVSwift™SC allows regions with flow 
volumes of less than 10 million gallons per day to safeguard their drinking water supply against 
Cryptosporidium and Giardia and other harmful microorganisms. Although the TrojanUVSwift™SC 
system itself is small, the market is significant - in North America, Europe and abroad. The advanced, 

• 
• • 
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• Industrial discharge and process water treatment 

Trojan offers the revolutionary TrojanUVPhox™ and the TrojanUVSwift™ECT for the treatment of 
environmental contaminants. 

TrojanUVPHOX TM 

The patent-pending TrojanUVPhox™ (UV-Photolysis and Oxidation) is a groundbreaking, pressurized 
reactor that utilizes Trojan's low energy, high output UV lamps. Through the extensive use of 
computational fluid dynamics modellling and other computer simulation tools, Trojan has optically 
and hydraulically optimized the reactor to provide extremely efficient and cost-effective UV 
treatment. Its unique design allows for the use of multiple reactors in series, giving it an extremely 
compact footprint. As an added benefit, the TrojanUVPhox™ provides disinfection as well, leading to 
further cost savings. 

One of the premier indirect potable water reuse facilities in the world, operated by the Orange County 
Water District {OCWD) of Orange County, California, has installed the TrojanUVPhox™ as the UV 
solution for the treatment of NDMA in wastewater destined for aquifer recharge. When completed, 
the Groundwater Replenishment System will employ the largest quantity of UV treatment equipment 
ever assembled for one project to treat up to 100 million gallons per day of wastewater to a quality 
that exceeds drinking water standards. 

TrojanUVSWIFT™ECT 

The TrojanUVSwift™ECT employs sophisticated controls to optimize the treatment of environmental 
contaminants. The broad light spectrum of light emitted in the TrojanUVSwift™ECT makes it extremely 
well suited for the treatment of certain contaminants, particularly some pesticides and taste and 
odor-causing compounds found in surface waters. It's ultra-compact footprint and large flow capacity 
makes it an excellent reactor for use as part of a multi-barrier system in large municipal applications 
(hundreds of millions of gallons per day). In such an application, the TrojanUVSwift™ECT destroys 
contaminants such as pharmaceuticals and taste and odor-causing compounds while providing 
disinfection of microorganisms such as Cryptosporidium and Giardia. 

The PWN Water Supply Company in North Holland installed the TrojanUVSwift™ECT to provide a 
barrier to contaminants while providing disinfection. Completed in 2004, the 25 million gallon 
per day system is the largest UV oxidation drinking water facility in the world treating contaminants 
with UV light. 

• 
• • 
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Compact in size and easy to install, the TrojanUVMax™ series of high-performance disinfection 
systems is designed for homes, cottages, schools, restaurants, and nursing homes. Unlike virtually all 
other private water supply treatment technologies, Trojan UV systems provide effective elimination of 
harmful microorganisms such as Cryptosporidium, Giardia, and E. coli. 

2. Provide contact information including the name, phone number and email address of the individual 
that should be contacted if additional information is required regarding this proposal. 

TROJAN'S RESPONSE: 

SALES SUPPORT 

Primary Sales Contact 

Contact Phone Number 

Contact Email Address 

Secondary Sales Contact 

Contact Phone Number 

Contact Email Address 

PROJECT MANAGEMENT 

Primary Project Manager 

Contact Phone Number 

Contact Email Address 

TrojanUVSwift'MSC 

Tim Proctor- Regional Sales Manager 

519-457-3400 X 2275 

tproctor@trojanuv.com 

Bill Gordon- Municipal Applications 

519-457-3400 X 2315 

bgordon@trojanuv.com 

Kevin Wylie - Project Manager 

519-457-3400 X 2117 

kwylie@trojanuv.com 

• 
• • 
• •• 
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CITY AND BOROUGH OF SITKA 
UV DISINFECTION SYSTEM 

396688 

BID BOND 

Any singular reference to Bidder, Surety, Owner, or other party shall be considered plural where applicable . 

BIDDER (Name and Address): 

Trojan Technologies 

3020 Gore Road 

London, ON NSV 4T7 

SURETY (Name and Address of Principal Place of Business): 

Travelers Casualty and Surety Company of America 

One Tower Square 

Hartford, CT 06183 

OWNER (Name and Address): 

City and Borough of Sitka 
100 Lincoln Street 
Sitka, Alaska 99835 

BID 

Bid Due Date: January 30,2013 
Project (Brief Description Including Location): City and Borough of Sitka, AK UV Disinfection System 

BOND 

. Bond Number: N/A 
Date (Not later than Bid due date): January 22,3013 

Penal sum (Ten percent 
of initial system cost 
shown on Bid Form) 

Five percent of amount bid 

(Words) 

5% of amount bid 

(Figures) 

Surety and Bidder, intending to be legally bound hereby, subject to the terms printed on the reverse side hereof, 
do each cause this Bid Bond to be duly executed on its behalf by its authorized officer, agent, or representative. 

BIDDER SURETY 
Travelers Casualty and Surety Company 

Trojan Technologies (Seal) of America (Seal) 

s;dd~ y:;eo:: s"' 

By :{d/~--------
Signanv and Title ~cre-'ftJ,r'f 

Surety's Name and Corporate Seal 

By :~$~ 
Signature and Title Adanna Brathwaite, Attorney-in-Fact 
(Attach Power f Attorn , y) 

Attest: 
Signature and Title 

Note: Above addresses are to be used for giving required notice . 

396688 
JANUARY 7, 2013 

BID BOND 
00 43 13 - 1 



396688 

1. Bidder and Surety,jointly and severally, bind 
themselves, their heirs, executors, administrators, 
successors and assigns to pay to Owner upon default 
of Bidder the penal sum set forth on the face of this 
Bond. Payment of the penal sum is the extent of 
Surety's liability. 

2. Default of Bidder shall occur upon the failure of 
Bidder to deliver within the time required by the 
Request for Proposals and Statement of 
Qualifications (or any extension thereof agreed to in 
writing by Owner) the executed Agreement required 
by the Request for Proposals and Statement of 
Qualifications and any performance and payment 
bonds required by the Request for Proposals and 
Statement of Qualifications. 

3. This obligation shall be null and void if: 

3.1. Owner accepts Bidder's Bid and Bidder 
delivers within the time required by the Request 
for Proposals and Statement of Qualifications (or 
any extension thereof agreed to in writing by 
Owner) the executed Agreement required by the 
Request for Proposals and Statement of 
Qualifications and any performance and payment 
bonds required by the Request for Proposals and 
Statement of Qualifications, or 

3.2. All Bids are rejected by Owner, or 

3.3. Owner fails to issue a Notice of Award to 
Bidder within the time specified in the Request 
for Proposals and Statement of Qualifications (or 
any extension thereof agreed to in writing by 
Bidder and, if applicable, consented to by Surety 
when required by Paragraph 5 hereof). 

4. Payment under this Bond will be due and payable 
upon default by Bidder and within 30 calendar days 
after receipt by Bidder and Surety of written notice of 
default from Owner, which notice will be given with 
reasonable promptness, identifying this Bond and the 
Project and including a statement of the amount due. 

5. Surety waives notice of any and all defenses 
based on or arising out of any time extension to issue 
Notice of A ward agreed to in writing by Owner and 
Bidder, provided that the total time for issuing Notice 
of Award including extensions shall not in the 
aggregate exceed 120 days from Bid due date without 
Surety's written consent. 

CITY AND BOROUGH OF SITKA 
UV DISINFECTION SYSTEM 

6. No suit or action shall be commenced under this 
Bond prior to 30 calendar days after the notice of 
default required in Paragraph 4 above is received by 
Bidder and Surety and in no case later than one year 
after Bid due date. 

7. Any suit or action under this Bond shall be 
commenced only in a court of competent jurisdiction 
located in the state in which the Project is located. 

8. Notices required hereunder shall be in writing and 
sent to Bidder and Surety at their respective 
addresses shown on the face of this Bond. Such 
notices may be sent by personal delivery, commercial 
courier, or by United States Registered or Certified 
Mail, return receipt requested, postage pre-paid , and 
shall be deemed to be effective upon receipt by the 
party concerned. 

9. Surety shall cause to be attached to this Bond a 
current and effective Power of Attorney evidencing 
the authority of the officer, agent, or representative 
who executed this Bond on behalf of Surety to 
execute, seal, and deliver such Bond and bind the 
Surety thereby. 

10. This Bond is intended to conform to all applicable 
statutory requirements. Any applicable requirement 
of any applicable statute that has been omitted from 
this Bond shall be deemed to be included herein as if 
set forth at length. If any provision of this Bond 
conflicts with any applicable statute, then the 
provision of said statute shall govern and the 
remainder of this Bond that is not in conflict 
therewith shall continue in full force and effect. 

11. The term "Bid" as used herein includes a Bid, 
offer, or proposal as applicable. 

END OF SECTION 

BID BOND 
004313-2 

396688 
JANUARY 7, 2013 



WARNING: THIS POWER OF ATTORNEY IS INVALID WITHOUT THE RED BORDER 

~ 

TRAVELERSJ 
POWER OF ATTORNEY 

Attorney-In Fact No. 

Farmington Casualty Company 
Fidelity and Guaranty Insurance Company 
Fidelity and Guaranty Insurance Underwriters, Inc_ 
St. Paul Fire and Marine Insurance Company 
St. Paul Guardian Insurance Company 

225340 

St. Paul Mercury Insurance Company 
Thavelers Casualty and Surety Company 
Thavelers Casualty and Surety Company of America 
United States Fidelity and Guaranty Company 

Certificate No. 005282301 

KNOW ALL MEN BY THESE PRESENTS: That Farmington Casualty Company, St. Paul Fire and Marine Insurance Company, St. Paul Guardian insurance 
Company, St. Paul Mercury Insurance Company, Travelers Casualty and Surety Company, Travelers Casualty and Surety Company of America, and United States 
Fidelity and Guaranty Company are corporations duly organized under the laws of the State of Connecticut, that Fidelity and Guaranty Insurance Company is a 
corporation duly organized under the laws of the State of Iowa, and that Fidelity and Guaranty Insurance Underwriters, Inc., is a corporation duly organized under the 
laws of the State of Wisconsin (herein collectively called the "Companies"), and that the Companies do hereby make, constitute and appoint 

David C. Moylan, Julia B. Taylor, Adanna Brathwaite, David Saul, and Erin M. Margelis 

of the City of Washington , State of DC , their true and lawful Attomey(s)-in-Fact, 
each in their separate capacity if more than one is named above, to sign, execute, seal and aclcnowledge any and all bonds, recognizances, conditional undertakings and 
other writings obligatory in the nature thereof on behalf of the Companies in their business of guaranteeing the fidelity of persons, guaranteeing the performance of 
contracts and executing or guaranteeing bonds and undertakings required or permitted in any actions or proceedings allowed by law. 

21st 
IN WITNESS WHEREOF, the Comp;wj_e:;.have caused this instrument to be signed and their corporate seals to be hereto affixed, this-----------

f 
November :tU12 

dayo , . 

State of Connecticut 
City of Hartford ss. 

Farmington Casualty Company 
Fidelity and Guaranty Insurance Company 
Fidelity and Guaranty Insurance Underwriters, Inc. 
St, Paul Fire and Marine Insurance Company 
St. Paul Guardian Insurance Company 

21st November 2012 

By: 

St. Paul Mercury Insurance Company 
Thavelers Casualty and Surety Company 
Thavelers Casualty and Surety Company of America 
United States Fidelity and Guaranty Company 

On this the day of , before me personally appeared Robert L. Raney, who acknowledged himself to 
be the Senior Vice President of Farmington Casualty Company, Fidelity and Guaranty Insurance Company, Fidelity and Guaranty Insurance Underwriters, Inc., St. Paul 
Fire and Marine Insurance Company, St. Paul Guardian Insurance Company, St. Paul Mercury Insurance Company, Travelers Casualty and Surety Company, Travelers 
Casualty and Surety Company of America, and United States Fidelity and Guaranty Company, and that he , as such, being authorized so to do, executed the foregoing 
instrument for the purposes therein contained by signing on behalf of the corporations by himself as a duly authorized officer. 

In Witness Whereof, I hereunto set my hand and official seal. 
My Commission expires the 30th day of June, 2016 . 

58440-8-12 Printed in U.S.A. 

""Marie C. Tetreault, Notary Public 

WARNING: THIS POWER OF ATTORNEY IS INVALID WITHOUT THE RED BORDER 



WARNING: THIS POWER OF ATTORNEY IS INVALID WITHOUT THE RED BORDER 

This Power of Attorney is granted under and by the authority of the following resolutions adopted by the Boards of Directors of Farmington Casualty Company, Fidelity 
and Guaranty Insurance Company, Fidelity and Guaranty Insurance Underwriters, Inc., St. Paul Fire and Marine Insurance Company, St. Paul Guardian Insurance 
Company, St. Paul Mercury Insurance Company, Travelers Casualty and Surety Company, Travelers Casualty and Surety Company of America, and United States 
Fidelity and Guaranty Company, which resolutions are now in full force and effect, reading as follows: 1· 

RESOLVED, that the Chairman, the President, any Vice Chairman, any Executive Vice President, any Senior Vice President, any Vice President, any Second Vice 
President, the Treasurer, any Assistant Treasurer, the Corporate Secretary or any Assistant Secretary may appoint Attorneys-in-Fact and Agents to act for and on behalf 
of the Company and may give such appointee such authority as his or her certificate of authority may prescribe to sign with the Company's name and seal with the 
Company's seal bonds, recognizances, contracts of indemnity, and other writings obligatory in the nature of a bond, recognizance, or conditional undertaking, and any 
of said officers or the Board of Directors at any time may remove any such appointee and revoke the power given him or her; and it is 

FURTHER RESOLVED, that the Chairman, the President, any Vice Chairman, any Executive Vice President, any Senior Vice President or any Vice President may 
delegate all or any part of the foregoing authority to one or more officers or employees of this Company, provided that each such delegation is in writing and a copy 
thereof is filed in the office of the Secretary; and it is 

FURTHER RESOLVED, that any bond, recognizance, contract of indemnity, or writing obligatory in the nature of a bond, recognizance, or conditional undertaking 
shall be valid and binding upon the Company when (a) signed by the President, any Vice Chairman , any Executive Vice President, any Senior Vice President or any Vice 
President, any Second Vice President, the Treasurer, any Assistant Treasurer, the Corporate Secretary or any Assistant Secretary and duly attested and sealed with the 
Company's seal by a Secretary or Assistant Secretary; or (b) duly executed (under seal, if required) by one or more Attorneys-in-Fact and Agents pursuant to the power 
prescribed in his or her certificate or their certificates of authority or by one or more Company officers pursuant to a written delegation of authority; and it is 

FURTHER RESOLVED, that the signature of each of the following officers: President, any Executive Vice President, any Senior Vice President, any Vice President, 
any Assistant Vice President, any Secretary, any Assistant Secretary, and the seal of the Company may be affixed by facsimile to any Power of Attorney or to any 
certificate relating thereto appointing Resident Vice Presidents, Resident Assistant Secretaries or Attorneys-in-Fact for purposes only of executing and attesting bonds 
and undertakings and other writings obligatory in the nature thereof, and any such Power of Attorney or certificate bearing such facsimile signature or facsimile seal 
shall be valid and binding upon the Company and any such power so executed and certified by such facsimile signature and facsimile seal shall be valid and binding on 
the Company in the future with respect to any bond or understanding to which it is attached. 

I, Kevin E. Hughes, the undersigned, Assistant Secretary, of Farmington Casualty Company, Fidelity and Guaranty Insurance Company, Fidelity and Guaranty Insurance 
Underwriters, Inc., St. Paul Fire and Marine Insurance Company, St. Paul Guardian Insurance Company, St. Paul Mercury Insurance Company, Travelers Casualty and 
Surety Company, Travelers Casualty and Surety Company of America, and United States Fidelity and Guaranty Company do hereby certify that the above and foregoing 
is a true and correct copy of the Power of Attorney executed by said Companies, which is in full force and effect and has not been revoked. 

IN TESTIMONY WHEREOF, I have hereunto set my hand and affixed the seals of said Companies this Z,.'l--

0 
~ 

~"gb~lf:t:= 
'20 •3 

To verify the authenticity of this Power of Attorney, call 1-800-421-3880 or contact us at www.travelersbond.com. Please refer to the Attorney-In-Fact number, the 
above-named individuals and the details of the bond to which the power is attached. 

WARNING: THIS POWER OF ATTORNEY IS INVALID WITHOUT THE RED BORDER 
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CITY AND BOROUGH OF SITKA 
UV DISINFECTION SYSTEM 

396688 

NOTE TO BIDDER: Use typewriter or BLACK ink for completing this Bid Form. 

To: 

Mailing Address: 

Project Identification: 

BID FORM 

City and Borough of Sitka (CBS) 

Municipal Clerk 
City and Borough of Sitka 
100 Lincoln Street 
Sitka, AK 99835 

UV Disinfection System 

BIDDER'S DECLARATION AND UNDERSTANDING 

1.1. This Bid is genuine and not made in the interest of or on behalf of any undisclosed 
person, finn, or corporation and is not submitted in conformity with any agreement or rules 
of any group, association, organization, or corporation; Bidder has not directly or indirectly 
induced or solicited any other Bidder to submit a false or sham Bid; Bidder has not solicited 
or induced any person, firm, or corporation to refrain from bidding; and Bidder has not 
sought by collusion to obtain for itself any advantage over any other Bidder or over CBS. 

1.2. In submitting this Bid, Bidder certifies Bidder is qualified to do business in the State of 
Alaska as required by laws, rules, and regulations at the time the Bid Form is submitted to 
CBS. 

1.3. In this section, the Bidder shall provide values for specific performance parameters for 
the Ultraviolet Disinfection System (UV System). The Bidder understands and agrees that 
the values stated in this section for the associated performance parameters will be compared 
to the performance standards required in the Technical Specifications. Bidders understand 
and agree to guarantee the performance values stated herein for the UV System in 
accordance with the guidelines specified in the Technical Specifications. The definition of 
each performance parameter used in the life-cycle cost comparison is as defined herein. 

1.4. The undersigned Bidder understands and agrees that this Proposal shall form the basis 
for a contract with CBS. Therefore, the undersigned agrees to enter into an agreement to 
perform and furnish all Work as specified or indicated in these Specifications for the amount 
indicated in this Bid Form and in accordance with the other terms and conditions of this 
Request for Proposal (RFP). 

1.5. The undersigned accepts all of the terms and conditions of this RFP including, without 
limitation, those dealing with the disposition of Bid security, and the penalties that may be 
imposed based on results from the Performance Testing. 

BIDDER'S NAME __ T_ro_.!j_an_T_e_c_hn_o_lo"""'g_ie_s ___________________ _ 

396688 
JANUARY 7, 2013 

BID FORM 
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396688 CITY AND BOROUGH OF SITKA 
UV DISINFECTION SYSTEM 

1.6. This Proposal shall remain subject to acceptance for a period of 120 days after the day 
of Bid opening. 

2. CONTRACT EXECUTION 

2.1. The undersigned Bidder agrees, if this Bid is accepted, to enter into an Agreement with 
CBS to perform and furnish Work as specified or indicated in the Bidding Documents for the 
Contract Price derived from the Bid, and in accordance with the other terms and conditions 
of the Bidding Documents. 

2.2. Bidder accepts the terms and conditions of the Bidding Documents. 

3. INSURANCE 

3.1. Bidder further agrees that the Bid amount(s) stated herein includes specific 
consideration for the specified insurance coverages. 

4. ADDENDA 

4.1 . Bidder hereby acknowledges that it has received Addenda 

Nos. _O_n_e.....:(-'1 ) __ , Two (2) Three (3) 

(Bidder shall insert number of each Addendum received) and agrees that Addenda 
issued are hereby made part of the Bidding Documents, and Bidder further agrees that 
this Bid includes impacts resulting from said Addenda. 

5. STATE AND LOCAL SALES AND USE TAXES 

5.1. State and local sales taxes shall not be included in this Bid Form. 

5.2. All other applicable taxes shall be included in all costs provided by supplier. 

BIDDER'S NAME __ Tr_.oj'-an_ T_e_c_hn_o_lo=gi_es ____________ ______ _ 

BID FORM 
00 41 13- 2 

396688 
JANUARY 7, 2013 



CITY AND BOROUGH OF SITKA 
UV DISINFECTION SYSTEM 

396688 

6. BID SCHEDULE 

6.1. Bidder shall provide required information by filling in all blanks following the Bid 
Schedule (begins next page). 

6.1.1. The life cycle period for the purposes of the cost evaluation of the UV 
System is defmed as 20 years. 

6.1.2. The interest rate for purposes of the cost evaluation of the UV System 
is defined as 5 percent (based on an 8 percent rate of return and 3 percent 
inflation rate). 

6.1.3. The present worth of recurring annual costs over a 20 year life cycle is 
defmed as the annual cost multiplied by 12.46. 

6.1.4. The guarantees for component lifetimes shall be in terms of calendar 
time based on the average usage conditions identified herein. 

BIDDER'S NAME __ T.:..:r:::J.oj.:::an.:_T:.::e:.:::.ch:.::.n:.::o:.::lo!"!:.gi.::.:es::._ _________________ _ 

396688 
JANUARY 7, 2013 
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396688 CITY AND BOROUGH OF SITKA 
UV DISINFECTION SYSTEM 

BID SCHEDULE 

1. Manufacturer: Trojan Technologies 

2. UV Reactor Model: Trojan UVSwiftSC D 1 2 

3. Total Number of UV Reactors (duty plus one standby): 2 duty, 1 standby 

Report all costs in terms of US Dollars. 

Al. Cost of the UV S~stem in Whole Dollar Amount $ 192,000 

Cost of the UV System including type and quantity ofUV reactors 
provided in lines 1 through 3 above designed to meet all 
requirements of the RFP to provide UV disinfection under the 
specified design conditions with one unit out of service. Cost shall 
include time for required manufacturer support services as stated in 
RFP documents herein (e.g., design support, performance testing, 
training, etc.) and spare parts as required in Specification 44 44 73, 
1.08. 

BIDDER'S NAME __ T....:ro.L..ja_n_T..:...ec'-h_n_ol_,og.,_ie_s ___________________ _ 

BID FORM 
00 41 13- 4 
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CITY AND BOROUGH OF SITKA 
UV DISINFECTION SYSTEM 

396688 

A2. Annual Electric Power Cost in Whole Dollar Amount 

The Average Power Consumption calculation shall assume that the system will operate at a 
validated dose (Dval) greater than 12 mJ/cm2 to achieve a minimum of 3.0 log 
Cryptosporidium inactivation. Power requirements of all equipment supplied under this RFP, 
including the UV disinfection system and all associated equipment will be included in the 
electric power cost calculation. The operating conditions identified in A2.1 shall serve as the 
basis for calculation of the Average Power Consumption on an annual basis. The calculated 
Average Power Consumption will be validated based on readings taken during the 
Performance Testing. Assume an average unit power cost of $0.15/kWb. 

A2.1 Average Power Consumption 

A2.1.a Design Factors 

Indicate values for the items requested in the following table that should be used to calculate the 
reactor power setting and power consumption: 

Item Description Value 

End of Lamp Bidder to provide third-party certified ELAF 0.90 

Life Aging for the proposed UV System, Max=0.90.Ifno 
factor (ELAF) 3rd-party certification is submitted, assume 

0.80. If data supports a value less than 0.80, 
substitute with the more conservative value. 

Quartz Sleeve Bidder to provide third-party certified QSFF 0.90 

Fouling Factor for the proposed UV System. For systems 
(QSFF) with automatic cleaning mechanism assume 

0.90. For systems with manual cleaning, 
assume 0.80. 

Design This factor is used to determine design UV 0 .81 

Fouling-Aging dose. Multiply ELAF x QSFF. 
Factor{QF AF) 

Average This factor is used to determine average power 0.905 
Fouling-Aging consumption. Average of 1.0 and DFAF 
Factor (AFAF) 

Operating This safety factor is applied to adjust the 
12.9 

Safety Factor operating target of the UV system to reflect 
(OSF) actual operating conditions. Min OSF = 5%. 

Multiply 1.05 x 3.0 log Cryptosporidium 
inactivation to determine the operating 
setpoint. 

BIDDER'S NAME __ T_ro'-'-ja'-n_T.....:e_c_hn_o_lo'""g'-ie_s _ ___ ____ _ __________ _ 
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396688 CITY AND BOROUGH OF SITKA 
UV DISINFECTION SYSTEM 

A2.1.b. The proposed system will operate at a validated dose (Dval) greater than 12 mJ/cm2 
to achieve a minimum of 3.0 log Cryptosporidium inactivation times the Operating Safety 
Factor (OSF) as listed in A2.1.a. 

For each of the following conditions, indicate how many reactors and lamps will be used, and 
at what power setting. The Average Fouling-Aging Factor (AF AF) calculated in A2.1.a 
should be used to calculate the power setting. 

UVT Flow Time 1 No. of No. of Power Power 
(gpm) (%) Reactors Lamps Setting Consumption 

(kW) (kWh/day) 

(1) 94.5 1800 35% 1 12 1.8 43.2 

(2) 96.0 2800 15% 1 12 1.86 44.64 

(3) 93.0 2500 10% 1 12 2.22 53.28 

(4) 94.5 2250 40% 1 12 1.92 46.08 

1. The water quality and flow conditions (1) through (4) are expected to be encountered in 
the proportions listed here over the course of a typical year. 

A2.1.c. Calculate Average Power Consumption by multiplying the power consumption for 
each condition shown in the table above by its expected condition. 

[Power Consumption (1) x 35%] + [Power Consumption (2) x 15%] +[Power Consumption 
(3) x 10%] + [Power Consumption (4) x 40%] 

A2.1.c Calculated Average Power Consumption (kWh/day) 

45.576 

$ 2,495.29 
A2. Average Annual Power Cost 

[A2.1.c x ($0.15/kWh) x (365 days per year)] 

BIDDER'S NAME _....:..T:..::ro.cja::..:..n ...:...Te=..::c::..:.h:..:.:no:.:.:lo:.;zg.:.::ie.::..s - - -----------------

BID FORM 
00 41 13- 6 
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396688 CITY AND BOROUGH OF SITKA 
UV DISINFECTION SYSTEM 

A3 .2 Annual Ballast/Transformer Reglacement Cost $ 1,287 

Determine cost by [BRC x BRY] from Items A3 .2.a and A3.2.b, 
below. 

A3.2.a. Ballast/transformer information. 

Item Description Value 

Ballasts/transformers Total number of ballasts/transformers (BS) 18 
in Service (BS) in all reactor(s) (including redundant) 

Guaranteed 
Guaranteed Ballast/Transformer Life 

Ballast/transformer 10 

Life (GBL) 
(GBL), expressed in years. 

Ballast/transformer Guaranteed not-to-exceed replacement cost $ 650 

replacement cost per ballast/transformer expressed in dollars 
(BRC) (BRC). 

A3.2.b Ballast/transformer replacement calculations 

The number of ballast/transformer replacements is annualized by dividing the total number of 
ballasts/transformers in all reactor(s) (including redundant) by the guaranteed 
ballast/transformer life. It is assumed that 10% of ballasts in service will fail prematurely 
during their life. 

[1.1 x BS I GBL] 

Calculated Ballast/Transformer Replacements per Year (BRY) 

1.98 

BIDDER'S NAME __ T:....:.ro::.~.j.:::an.:....T:..:e:.::.c .:....hn:..:o:..:lo.-'!.g:.::.ie.::...s --------------------

BID FORM 
00 41 13 - 8 
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CITY AND BOROUGH OF SITKA 
UV DISINFECTION SYSTEM 

A3. Annual Maintenance Costs 

396688 

Annual maintenance costs will be calculated based on guaranteed life and cost data provided by 
the supplier for lamps, ballasts/transformers, quartz sleeves, UV intensity sensors and cleaning 
method. UV equipment operating conditions shall be based on design UV dose for minimum of 
3.0 log Cryptosporidium inactivation times the operating safety factor at average flow rate of 
2200 gpm, average UVT of 94.5 percent, and average fouling-agin factor. 

A3.1 Annual Lam~ Cost $ 1,708.20 

Determine cost by [LMC x LPY] from Item A3.1.a, below. 

A3.1.a. Lamp information. 

Item Description Value 

Number of Number of Lamps in Service (LS) in operating 12 

Lamps in reactor(s). 
Service (LS) 

Guaranteed Expressed in hours, for the given conditions 12,000 

Lamp Life and reactor in service. 
(GLL) 

Lamp Material Guaranteed not-to-exceed replacement cost for $ 195.00 

Cost (LMC): one UV lamp including return of spent lamp, 
expressed in dollars. 

Number of Number of Lamps in Service divided by 8.76 

Lamps Guaranteed Lamp Life multiplied by 24 hours 
Replaced Per per day multiplied by 365 days per year. 
Year (LPY): r (Ls ; GLL) x 24 x 365J 

BIDDER'S NAME _____________________ _ 

396688 
JANUARY 7, 2013 
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CITY AND BOROUGH OF SITKA 
UV DISINFECTION SYSTEM 

A3.3 Annual Quartz Sleeve Reglacement Cost 

Determine cost by [QRC x QRY] from Items A3.3.a and A3.3.b, 
below. 

A3.3.a Quartz sleeve information. 

Item Description 

Total number Total number of quartz sleeves (QS) in all 
of quartz reactor(s) (including redundant) 
sleeves (QS) 

Guaranteed 
Guaranteed Quartz Sleeve Life (GQL), 

Quartz sleeve 
Life (GQL) 

expressed in years. 

Quartz sleeve 
replacement 

Guaranteed not-to-exceed replacement cost per 

cost (QRC) 
quartz sleeve expressed in dollars (QRC). 

A3 .3.b Quartz sleeve replacement calculations. 

396688 

$ 336.60 

Value 

36 

10 

$ 85 

The number of quartz sleeve replacements is annualized by dividing the total number of quartz 
sleeves in all reactor(s) (including redundant) by the guaranteed quartz sleeve life. It is 
assumed that 10% of quartz sleeves in service will be replaced prematurely during their life. 

[1.1 X QS I GQL] 

Calculated Sleeve Replacements per Year (QRY) 

3.96 

BIDDER'S NAME __ ..:..:Tr..:::.oJ~.::·an:.:...T..:..:e::..:c::..:.h:..:.:no:..:.:lo::...gt.:.::ie:.::.s __________________ _ 
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396688 CITY AND BOROUGH OF SITKA 
UV DISINFECTION SYSTEM 

A3.4 Annual Duty Sensor ReQlacement Cost $ 313.50 

Determine cost by [SRC x SRY] from Items A3.4.a and A3.4.b, 
below. 

A3.4.a Duty UV intensity sensor information. 

Item Description Value 

Total number of Total number of duty UV intensity 3 
duty UV intensity sensors (SS) in the all reactor(s) 
sensors (SS) (including redundant) 

Guaranteed duty 
Guaranteed Sensor Life (GSL), expressed 10 

UV intensity 
Sensor Life (GSL) 

m years. 

Guaranteed duty 
Guaranteed duty UV intensity Sensor 

UV intensity 4 .3 

Sensor calibration 
calibration frequency (GSC), expressed in 

frequency (GSC) 
weeks. 

Duty UV intensity Guaranteed replacement cost per UV $ 950 

Sensor replacement intensity sensor expressed in dollars 
cost(SRC) (SRC). 

A3.4.b Duty UV intensity sensor replacement calculations. 

The number of duty UV intensity sensor replacements is annualized by dividing the total 
number of duty UV intensity sensors in all reactor(s) (including redundant) by the guaranteed 
sensor life. It is assumed that 10% of duty UV intensity sensors in service will be replaced 
prematurely during their life. 

[1.1 X ss I GSL] 

Calculated Sensor Replacements per Year (SRY) 

0.33 

BIDDER'S NAME _T:...:.ro=.Lja:::.n:...:.T:....:e~ch:...:.n.:...:o.:...:lo-"'"g~ie:::.s ___________________ _ 

BID FORM 
00 41 13 - 10 

396688 
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CITY AND BOROUGH OF SITKA 
UV DISINFECTION SYSTEM 

A3.5 Annual Reference UV Sensor Calibration Cost 

Annual cost for reference UV sensor calibration. Assume re-
calibration of all reference sensors each year. 

A3.6 Annual UVT Analyzer Maintenance Cost 

Annual cost for UVT analyzer (2) replaceable components. 
Annualize replaceable components with replacement frequencies 
less than once per year. 

A3. 7 Annual Automatic Cleaning System Re12lacement Cost 

Annual cost for automatic cleaning system replaceable 
components. Annualize replaceable components with replacement 
frequencies less than once per year. 

$ 

$ 

$ 

A3. Total Ol!erating Cost of the UV System $ 

[A3.1 + A3.2 + A3.3 + A3.4 + A3.5 + A3.6 + A3.7] 

396688 

750 

750 

108 

4,753.30 

BIDDER' S NAME _ ___:T..:.:roxja::.:n:__:T..=e::.:ch.:::n-=ol-=o2:gi::.:es=---------------- -----

396688 
JANUARY 7, 2013 
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396688 CITY AND BOROUGH OF SITKA 
UV DISINFECTION SYSTEM 

A4. Present Value oflnitial and Annual Costs in Whole Dollar Amounts 

The present value of initial and annual costs is calculated based on a 20-year design life and a 5 
percent interest rate. 

A4.1 Total Initial Costs: $ 192,500 

[Al] 

A4.2 CBS ComQonent of Initial Costs (non grant-funded QOrtion): $ 57,750 

[Al * 0.30] 

A4.3 Total Annual Costs (TAC): $ 7,248.59 

[A2+ A3] 

A4.4 Present Value of Total Annual Costs: $ 90,317.38 

[A4.3 X 12.46] 

A4. Present Value System Cost: $ 148,067.38 

[A4.2 + A4.4] 

AS. Guaranteed Daily Billing Rate {For Reference Only; Do not include in cost calculations} 

Supplier shall guarantee that they will provide up to 60 hours of additional technical services, 
including additional programming, training, or regulatory assistance. This billing rate shall be 
guaranteed for a minimum of 2 years following Final Payment of the UV Disinfection System 
Contract. 

AS. Guaranteed Daily Billing Rate (US dollars J!er 8-hr Workday) $ 1,250 

BIDDER'S NAME __ Tr-'oJ:..._·a_n _Te_c_h_no_lo....::g:..._ie_s ___________________ _ 

BID FORM 
00 41 13- 12 
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CITY AND BOROUGH OF SITKA 
UV DISINFECTION SYSTEM 

A6. Lead Time for Submittal of Sho~ Drawings and Work Deliven:: 

396688 

Supplier shall provide the lead time required for submittal of shop drawings and work delivery as 
described in CONTRACT TIMES in AGREEMENT FORM (00 52 63). 

Within 25 business days 
after the date of Execution 

A6.1. Lead time for Submittal of Sho~ Drawings: of Contract 

A6.2. Lead time for Egui~ment Deliven:: 100 days after the 

Note: Actual equipment delivery may be later if requested by CBS to 
Date for Delivery is 
established or after final 

accommodate the construction schedule. approval of Shop Drawings 

BIDDER' S NAME _....:.T:..::.ro.L::ja::..:.n...:...Te::...:cc:.c.h:..:..:no::..c:lo:....gc..::ie-=-s------- --------- ---

396688 
JANUARY 7, 2013 

BID FORM 
00 41 13- 13 



396688 

7. GUARANTEES 

CITY AND BOROUGH OF SITKA 
UV DISINFECTION SYSTEM 

7 .1 . Performance: Supplier shall guarantee that the system will perform, providing the 
design dose to the design flowrate as stated in Section 44 44 73, UV System. After 
installation, the Supplier will conduct Performance Testing to confirm performance as 
described in Section 44 44 73, UV System. 

7.2. Power Consumption: Supplier shall guarantee that the system's power utilization and 
total connected load will not exceed the amounts specified in the Bid Schedule as guaranteed 
by Supplier. After installation and Performance Testing, the total connected load and system 
power consumption will be measured under a number of conditions. If either or both of these 
quantities exceed the guaranteed amounts for any of the tested conditions, Supplier shall pay 
CBS a Power Penalty. The amount of the Power Penalty shall be equal to the present worth 
value of the calculated difference in actual and guaranteed electricity costs for the 20-year 
design life (based on a 5 percent discount rate, flow frequency, and the power costs listed in 
the Bid Form). 

7.3. UV System Inlet and Outlet Configuration: If the proposed system layout does not meet 
the inlet and outlet configuration requirement of 2006 UVDGM, Supplier shall perform 
computational fluid dynamics (CFD) modeling (at no additional cost) to confirm that the UV 
dose delivery at the proposed configuration will be better than that during validation. This 
CFD modeling shall be included with the UV system shop drawing submittal, but may be 
required earlier in order to gain approval of the proposed layout from the Alaska Department 
of Environmental Conservation. 

7.4. The costs of replacements for all system components shall be guaranteed by the 
Supplier for a period of 5 years from system acceptance date. The guaranteed replacement 
costs shall be the lower of either the costs listed in the Bid Schedule or future market prices. 
After 5 years, the cost of the replacement parts identified in this paragraph may be adjusted 
on an annual basis to account for inflation based upon the U.S. Department of Labor' s 
Producer Price Index (PPI) as follows: 

Component Unit 
Replacement Cost 
(year 20XX) 

Base Unit 
Price X 

PPI (year 20XX) 

PPI (year 201 0) 

7.5 . Lamps, Ballasts, Quartz Sleeves and UV Intensity Sensors: Supplier shall guarantee 
average life as listed in the Bid Schedule. If these Replacement Parts do not last for the 
guaranteed life, Supplier shall pay CBS for the cost of replacement, adjusted proportional to 
the actual life. In addition, UV lamps shall be guaranteed at their full replacement cost up to 
a minimum of 1,000 hours of operation and prorated henceforth. For example, if the lamps 
last 4,000 hours but are guaranteed for 5,000 hours (or their intensity declines below the 

BIDDER' S NAME _..:...:Tr..::Jojc:an..:...:T.:...:e:.:.c:..:.:hn.:.::o.:.::lo.2..gi=es=-------------- - -------
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CITY AND BOROUGH OF SITKA 
UV DISINFECTION SYSTEM 

396688 

guaranteed end oflamp life output), one penalty shall be (5,000 - 4,000)/(5,000-1 ,000) times 
the initial cost. The guaranteed life shall apply to all original and replacement parts provided 
by the Supplier within a 20-year period and terminate only when the part has reached its 
guaranteed life, whichever is later. Supplier's not-to-exceed cost shall include receiving and 
disposing of spent lamps. The proposer-nominated guaranteed life and replacement cost for 
each replaceable component will be used to estimate life-cycle costs for the system. 

7.6. Billing Rate for Allowance for Additional Technical Services: Supplier shall guarantee 
that they will provide up to 60 hours of additional technical services, including additional 
programming, training, or regulatory assistance, as listed in Bid Schedule. This billing rate 
shall be guaranteed for a minimum of2 years following Final Payment of the UV 
Disinfection System Contract. 

8. SURETY 

8.1. If Bidder is awarded the Work from this Bid, the surety providing the Performance 
Bond is: 

_T_:ra"-ve;:_le;:_r;:.....;;.sC.;;;;as~u.;;;;ai:J..ty-'-a-'nd-'S:...;u_re:....;,ty._C;:_o:_m....cp-'-a..J.ny-'o:_f _;Am_;e;:_r_;ic.;;;..a ------ Whose address is 

One Tower Square Hartford CT 06183 

Street City State Zip 

9. BIDDER 

SUBMITTED on -~F..::.e::..:br..::.ua=-ry~.-9.::__ ____ _,, 201{},'3 

State Contractor License No. ___________ . (If applicable) 

If Bidder is: 

An Individual 

Name (typed or printed):------------------

By (signature):----------------------

Doing business as: ____________________ _ 

Business address: ____________________ _ 

Phone No.: ________ _ FAX No.:. ________ _ 

BIDDER'S NAME ___ T:..:..ro::l.:ia:::.n.:.:..:T--=-ec.::.:.h.:.:..:n.::.:.ol.::.;og~ie=-=s~-----------------

396688 
JANUARY 7, 2013 
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A Partnership 

CITY AND BOROUGH OF SITKA 
UV DISINFECTION SYSTEM 

Name (typed or printed): ----'T'-"'12£""' J"""oc:.:::{)__::......:..::c~o-f:::::....!...::t'---'---, @"""--"'-'-. ________ _ 

Business address: 3020 Gore Road, London, Ontario, Canada N5V 4T7 

Phone No.: 519-457-3400 FAX No.: 519-457-3030 

A Corporation 

Corporation Name: ___________ ______ (SEAL) 

State of Incorporation: ---------

Type (General Business, Professional, Service, Limited Liability): ___ _ 

By: _____ ~---------------------------------------
(Signature- attach evidence of authority to sign) 

Name (typed or printed):------------------

Title: --------------- (CORPORATE SEAL) 

Attest: ______ ____________________ _ 
(Signature of Corporate Secretary) 

Business address: -------------------------

Phone No.: ________ _ FAX No.: ________ _ 

Date of Qualification to do business is: _______________ _ 

A Joint Venture 

Joint Venturer Name: ________________ (SEAL) 

By: ________________________ __ 

BIDDER' S NAME __ ____.:T:..:..:ro::.t:ja=-n:....:T-=.ec::.:.h.::..:n.=.:ol.::;ogoz..::ie=s:.__ ________________ _ 
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CITY AND BOROUGH OF SITKA 
UV DISINFECTION SYSTEM 

(Signature ofjoint venture partner - attach evidence of authority to sign) 

Name (typed or printed) :------------------

Title: ___________ _ 

Business address: --------------------------

Phone No.: ________ _ FAX No. : ________ _ 

(Each joint venturer must sign. The manner of signing for each individual, 
partnership, and corporation that is a party to the joint venture should be in 
the manner indicated above.) 

Phone and FAX Number, and Address for receipt of official 
communications: 

Trojan Technologies, 3020 Gore Road, London, Ontario, Canada N5V 4T7 

Phone: 519-457-3400 Fax: 519-457-3030 

END OF SECTION 

396688 

BIDDER'S NAME __ _.:T.:..:ro:.~:ja:;_:_n_.:T::::ec:::..:h~no::::lo:..;;gcie:.:::s _____ _ _ ___________ __ _ 
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CITY AND BOROUGH OF SITKA 
UV DISINFECTION SYSTEM 

396688 

NON-COLLUSION AFFIDAVIT 

CITY AND BOROUGH OF SITKA 
SITKA, ALASKA 

····n~oJAt\.flf(..y,tx,~~Bidder), first being duly sworn, on his oath says that the bid above 
submitted is a genuine and not a sham or collusive bid, or made in the interest or behalf of any 
person not herein named, and he further says that the said bidder has not directly or indirectly 
induced or solicited any bidder on the above work or supplies to put in a sham bid, or any 
other person or corporation to refrain from bidding; and that said bidder has not in any manner 
sought by collusion to secure to t\-!,s self an advantage over any other bidder or bidders . 

Subscribed and sworn to before me this 

396688 
JANUARY 7, 2013 

.d. lf day of hir.- q ,2013 

~ 
My Commission Expires: No -f f!Jr!.cr;,/,/e_ 

NON-COLLUSION AFFIDAVIT 
00 41 13 SUPPLEMENT- 1 



CERTIFICATE 

Execution of Routine Documentation 

The undersigned, being the Secretary ofTrojan Technologies (the "Partnership") 
hereby certifies that Trevor Noye is the Chief Financial Officer of the Partnership and as such 
is authorized to execute on this date the Bid Form with respect to the City and Borough of 
Sitka UV Disinfection System in accordance with the applicable Trojan Technologies policies 
in force as of the date hereof. 

DATED the 4111 day of February, 2013 

Secretary, 
Trojan Technologies 
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TROJANuv· 

WATER CONFIDENCE. 

SCOPE OF SUPPLY FOR 
ULTRAVIOLET DISINFECTION EQUIPMENT- TROJAN UV SWIFPMSC 

Project Name: Sitka, AK 

Consulting Engineer: CH2M Hill 

Specification Section: 44 44 73 

Addendum #: Addendum # 3 

Trojan Quote: 203666 

Trojan Reactor Model: TrojanUVSwitt™sc model 012 

Design Criteria: Peak Flow: 5000 gpm(US) 
UV Transmission: 93 % @ 5000 gpm(US) 

90 % @ 4000 GPM(US) 
Target Organism: 3.0 LOG Inactivation )Cryptosporidium and 

Giardia) 

We are pleased to submit the following scope of equipment based on the above criteria. The 
equipment described herein is named as the basis for the design. 

The purchaser is responsible for reading all information contained in this Supply Contract. Trojan will 
not be held accountable for the supply of equipment not specifically detailed in this document. 
Supplemental Terms and Conditions are attached to this document. Detailed installation instructions 
are provided with the shop drawings and are available upon request. Changes to the attached Scope 
of Supply that affect selling price will be handled through a change order. 

Please refer all inquiries to Trojan's Manufacturer's Representative: 

Wm. H& Reilly & Co. 
Bill Reilly 
503-223-6197 

This proposal has been respectfully submitted by, 

Trojan Technologies 

Bill Gordon, PMP 
Municipal Applications 

3020 Gore Rd . London, ON Canada N5V 4T7 • Telephone (519) 457-3400 • Fax: (519) 457-3030 • www.trojanuv.com 



Sitka, AK 
UV Disinfection System Scope of Supply Page 3 of 5 

1. 240V, 60Hz, 1-phase, 2 wire+ ground 4kw electrical supply. 
2. Wiring of UV Reactor to it's associated Control Power Panel (LV and HV cable and conduit 

supplied by Trojan). Maximum permissible Reactor to Panel separation distance (as measured 
along the wire route) is 75 feet. 

3. 4-20 rnA DC Analog Output from the flowmeter to the CPP (if applicable) 
4. Discrete hard wired Output Signals or AB Ethernet connection to Plant PLC/SCADA 

• All conductors, conduit and local disconnects are the responsibility of the CONTRACTOR 
unless explicitly stated otherwise. 

• The Trojan CPP does not provide power or control to any valves (if present). 

POWER PACK (Transformers) 

Trojan's Responsibility: 
A power pack (transformer) will be supplied for each unit since the required 240 Volt, 1 phase, 2 wire 
plus ground is not available . 

Size: 5 kVA 
Enclosure Rating: NEMA 3R, STD ANSI 61 Grey, wall mounted 

Installation Contractor's Responsibility: 
Contractor will be required to mount the transformer, wire the secondary and primary taps, provide all 
wiring and conduit and all necessary overcurrent protection/disconnects to meet local electrical codes. 

ON-LINE UV TRANSMISSION UNIT MONITOR- Trojan Optiview™ 

Trojan's Responsibility: 
Trojan Technologies will supply a UVT sensor/sampler to monitor influent transmission 

Quantity: 2 UVT monitors will be supplied 
Materials of Construction: Stainless Steel 
Enclosure Rating: Type 4X 
Approximate Weight: 65 lb I 29.5 kg 

Installation Contractor's Responsibility: 
The Installation Contractor to be responsible for setting in place and wall mounting the enclosure 
indoors as per the layout drawings. The Installation Contractor shall also be responsible for the supply, 
installation and connection of the following: 

1. One 120 Volt, 1 phase, 2 wire+ ground, 15 amp power supply, 250 VA. 
2. One (1) 4-20 rnA DC Analog Output from the UVT Monitor to the CPP. 
3. All tubing/piping to connect the Optiview to the process water stream (3/8" male NPT fittings on 

Optiview), maximum tubing/piping diameter of W'. UVT Monitor requires a pressurized source 
and the appropriate flow regulators/pressure reducers to maintain flow rates of 0.1 gpm (0.4 
1/min) to 0.4 gpm (1.6 1/min) at a maximum inlet pressure of 30 psi (21 0 kPa). 

4. Shut off valve located within three (3) ft (1 meter) of cabinet. 

3020 Gore Rd. London, ON Canada N5V 4T7 • Telephone (519) 457-3400 • Fax: (519) 457-3030 • www.trojanuv.com 



Sitka, AK 
UV Disinfection System Scope of Supply 

START-UP, TESTING AND INSTRUCTION 

Trojan's Responsibility: 
As per Section 3.0- Execution. 

WARRANTY 

Trojan's Responsibility: 
As per Section 44 44 73 Part 3.10 

PAYMENT TERMS 

As per Section 00 72 1 0 
Freight paid to jobsite. 
Selling price does not include any duties or taxes, which may be applicable. 

EQUIPMENT DELIVERY 

Equipment delivery to site: As per A6.2 of the Bid Form. 

Page 5 of 5 

3020 Gore Rd. London, ON Canada N5V 4T7 • Telephone (519) 457-3400 • Fax: (519) 457-3030 • www.trojanuv .com 
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(TYP) 

SERVICE END CAP 

U~ SE~r:~ =JT lti li- i 12~ DISMANTLING JOINT 
SENSOR/REACTOR , :i ~ <1:' J 1 (BY OTHERS) (TYP) 

REQUIRED "'~ ~ t;_ J UV REACTOR 
! I : d :CHAMBER (TYP) 

'--------'~ 5'-10" CLEARANCE _____ _._1 _--''----------~ 

12¢ BFV 

., 
_J 

(8'1' OTHERS) 
(TYP) 

_. 

PRELIMINARY, 
SUBJECT TO 

NOTES: 

NOT FOR 
CHANGE. 

CONNECTION SEALS AND HARDWARE TO BE SUPPLIED BY 
CUSTOMER. 

INTERCONNECTING CABLE LENGTH TO BE 15ft. 
MAXIMUM OPERATING PRESSURE TO BE 150 psi. 
MOUNTING AND SAMPLING PORTS ARE TO BE SUPPLIED BY 
THE CUSTOMER. 

CLEARANCES FOR WIPING SYSTEMS FALL WITHIN CLEARANCES 
REQUIRED FOR SLEEVE REMOVAL. 

LAMP TYPES AVAILABLIE: A - DISINFECTION 
V - VALIDATED DISINFECTION 

AMWS - AUTOMATIC MECHANICAL WIPING SYSTEM OPTIONAL 
ANSI FLANGE: ASME/ANSI 916.5 SLIP-ON 
WELDING CLASS 150 
DIN FLANGE: BOLT PATIERN AND DIMENSIONS 
COMPLY WITH THE SPECIFICATION OF "DIN 
2576: FLAT FLANGE, PN 1 0". 

PANEL RATING: MILD STEEL PAINTIED = UL TYPE 12 (IP54) 
SST W/COVER - UL TYPE 3R (IP55) 

I 
CONSTRUCTION. 

?;r ~0.625 

I (TYP) \ ' 

II· ~~ 
t L}I-T 1'-4"-

Ra· 
"1 

L::\ 
~~·-s"-1 

BRACKET 
SCALE: NOT TO SCALE 

1' CLEARANCE 
(BOTH SIDES)~--

DETAIL 

VACUUM 
FLUORESCENT 
DISPLAY 

! KEYPAD 

LOCKABLIE 
ON/OFF 

SWITCH 

ODOR LOCK 

REQUIRED FOR ------- ---------------------------' '---------SERVICE (TYP) 

~; -~ ; . . --;~ . . _, ·:.· ..... . _.: ·;,f 

PLAN VIEW 
SCALE: AS SHOWN 
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SERVICE i I 
: 
I 
I 
I 
I 
I 
I 
I 
I 
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I 

CONDUIT STRAIN 
RELIEF (TYPICAL) 

A SECTION 
SOl SCALE:AS SHOWN 

NOTE: STAIRS (BY OTHERS), AND PIPE SUPPORTS 
(BY OTHERS) NOT SHOWN FOR CLARITY. 

·P~ ~~f ; ,r:r ~·- t~ -~- r" ? 
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FLOW METER 
(BY OTHERS) 

' ' I 
I 
I 
I 
I 
I 
I 
I 
I 

I 1 

_G-1-

12~ DISMANTLING 

12¢ ELECTRICAL 
ACTUATED BFV 
(BY OTHERS) 
(TYP) f 
JOINT (TYP) 

-- -~--- ~ 

STANDARD MOUNTING 
BRACKET (TYPICAL) 

1f SSP /NPT DRAIN 

_.,..-.'-"f' 
I I 
I I 
I I 

24~ PIPE 
(BY OTHERS) 
(TYP) 

DESIGN 
CRITERIA 

PEAK 
FLOW 

5000.00 GPM 

FRONT VIEW OF CP 
SCALE:AS SHOWN 

- - -7'---1- 4' - 5"-

OUTLET FLANGE 

(TYP) ! I I 

@ ~L;AsJ~No N 

.:~:(:. 
DESCRIPTION: 

lAYOUT, TROJANUVSWIFTSC 012 SITKA AK 

QUOTE NO. 

203666 
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CONTROL 
PANEL (CP) 

TOP VIEW OF CP 
SCALE: NOT TO SCALE 

~- [19] 
VENTS REQUIRED ON 
TYPE JR ENCLOSURE 
ONLY 

VACUU._. fl.UORESCENT 
lllSPLAY 

~t-----~----KaP~ r . . ~·~· 
LOCKABLE 

ON/OFF 
SWITCH LK_J 

FRONT VIEW OF CP 
SCALE: NOT TO SCALE 

NOTES: 
1. [ ] INDICATES MIWMETERS UNLESS OTHERWISE SPECIFIED. 
2. CONNECTION SEALS AND HARDWARE TO BE SUPPUED BY 

CUSTOMER. 
3. INTERCONNECTING CABLE LENGTH TO BE 15ft [ 4.5m]. 
4. t.IAXIMUM OPERATING PRESSURE TO BE 150 psi [10 BAR]. 
5. MOUI'ITING AND SAI.IPUNG PORTS ARE TO BE SUPPUED BY 

THE CUSTOMER. 
6. CLEARANCES FOR WIPING SYSTEMS FALl. WITHIN CLEARANCES 

REQUIRED FOR SLEEVE REMOVAL 
7. LAMP TYPES AVAILABLE: A - DISINFECTION 

V - VAUDATED DISINFECTION 
8. AMWS - AUTOMATIC MECHANICAL WIPING SYSTEM OPTIONAL 
9. ANSI FLANGE: ASME/ANSI B16.5 SUP-ON 

WELDING CLASS 150 
- DIN FLANGE: BOLT PATTERN AND DIMENSIONS 

COMPLY WITH THE SPECIFICATION OF "DIN 
2576: FLAT FLANGE, PN 1 0". 

10. PANEL RATING: MILO STEEL PAINTED • UL TYPE 12 (IP54) 
SST W/COVER • UL TYPE 3R (IPSS) 

11. OUTLET LOCATION OPTION: 12,3,6,9 O'CLOCK (VIEWED FROM SERVICE END) 
12. WHEN OUTLET LOCATION IS NOT 12 O'CLOCK AIR VENT IS PROVIDED 
13. SENSOR LOCATION (ON THIS SIDE) WHEN OUTLET ROTATED 90' CW FROM END 

VIEW SHOWN, SENSOR LOCATION (ON REVERSE SIDE) WHEN OUTLET IS ROTATED 
90' ccw 

. j_ r -0.625 2x 1 :..~ 
~~ ~~ ·rr;,-~ 
N~T I 1' -4" I -

1- [406] -l 

---} RB" (203] 
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I ,. 
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1--- [ 457] --1 
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SERVICE END CAP 

g 
UV SENSOR o 

1 SENSOR/REACTOR REQUIRED :x: ~ ~ 
(FOR USEPA COMPUANCE) ~ § 

1 SENSOR/10 LAMPS REQUIRED 0 

1i" VENT PORT 

j" VENT PORT 

INLET FLANGE 
./ (SEE NOTE 9) 

UV REACTOR 
CHAMBER 

BRACKET DETAIL 
(FOR DVGW COMPLIANCE) 

(SEE NOTE 13) TOP VIEW 
SCALE: NOT TO SCALE 

OUTLET FLANGE 
(SEE NOTE 11) 

END CAP 

CONDUIT SlRAIN 
REUEF (TYPICAL) 

SCALE: NOT 1 u ~\.Al..t.. 

F (REACTOR LENGTH) 

3'- a:!" [1124] =------1 
G 

r<ro•~~~~J (ENDPLATE FLANGE FACE TO INLET FLANGE FACE) l 
3·-ai· [921]! I 

I ol=i===!=='? 

J--------ilL-~----~-

1 ~~...........____ ---._~~~~Dc~Yc'!i')G 
C -1--- D --1 ---- 1!" BSP/NPT 

DRAIN 

END VIEW (SEE NOTE 13) FRONT VIEW 
SCALE: NOT TO SCALE SCAL.E:NOT IU ;)\.J'IL...t. 

uv l I MODEL I LAMP I REACTOR LAMPS IFLANGEIFLANGEI DIM. 
LENGTH 'ii'~Jiii VAIL.ABLE TYPE SIZE 'A' 

OPTIONAL I PANEL 
DIM. I DIM. I DIM. I DIM. I DIM. I DIM. I DIM. I WIPING RATING I DIM. 
T ~ tr T T ~ W SYSTEM T 

AVAILABLE 

DIM. 
'J' 

DIM. I DIM. 
'K' 'L' 

012 I LONG 
16.00" 
(400] 

12 ANSI/ I 12" 11'-2"12'-2"11'-3"1 3' -1"1 Ill" 15'-7j"l5'-10"1 9" 
DIN (300] (356] (660] (381] (940] (210] [1715] (1778] (229] AMWS 

DESCRIPTION: 

* TRO.IANUV STD, UVSWIFTSC 012 

10"12'-0"12'-0"11'-0" TYPE 12 [254] [610] (610] (305] 

10" 2'-0" 2'-0" 3' - 0" 
TYPE 3J [254] [610] [610] [915] 

I"'ANilAAD DftAWING NO. 

SW0054 
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MAIN POWER ELECTRICAL SYSTEM INTERCONNECT DRAWING FOR UVSWIFTSC D MODELS FEED 
STANDARD CHECKLIST 

r:L_- -~ I D03 D06 

I 
D12 D18 D30 

POWER PAK 
3 LAMP PANEL 6 LAMP PANEL 1 2 LAMP PANEL 18 LAMP PANEL 30 LAMP PANEL 

I (OPTIONAL) I ELECTRICAL PANEL 
1070VA 1840VA 3390VA 4930VA 8030VA 

INTERCONNECT WIRING Ll __ _j (SUPPLIED BY TROJAN) (SUPPLIED BY OTHERS) STANDARD VOLTAGES 
-

MAIN POWER FEED (SUPPLIED BY OTHERS) REQUIRED INPUT PANEL VOLTAGE 

240/120VAC 1PH ED, 3W + GND (L-L-N) 240VAC 1 PH 2W + GND (L-L) 
MAIN SWITCH 208/120VAC 3PH Y, 4W + GND (L-L- L-N) 208VAC 1 PH 2W + GND (L-L) 

& OVER 
240VAC 3PH D, 3W + GND (L-L-L) 240VAC 1 PH 2W + GND (L-L) 

CURRENT 
INTERFACE REMOTE ON/OFF (SEE NOTE 1) 380/220VAC 3PH Y, 4W + GND (L-L-L-N) 220VAC 1 PH 2W + GND (L -L) 

PROTECTION 
BOARD OR ~--------- - 400/230VAC 3PH Y, 4W + GND (L-L-L-N) 230VAC 1 PH 2W + GND (L-L) -- 1-- --

BOARDS 415/240VAC 3PH Y, 4W + GND (L-L-L-N) 240VAC 1 PH 2W + GND (L -L) 

4 ANALOG OUTPUTS (AVAILABLE) 
_ TO CUSTOMER 

-- 1--
.,....__ __________ FIELD DEVICES OPTIONS CHECKLIST --

~EMOTE ALARM CONTACTS (NO) OPTIONAL VOLTAGES POWER TRANSFORMER REQUIRED 
- · 1-- ---------- -- 110VAC 1PH 2W + GND (L-N) 480VAC 3PH D, 3W + GND (L-L-L) 

5 ANALOG INPUTS (AVAILABLE) 
120VAC 1PH 2W + GND (L-N) 600/347VAC 3PH Y, 4W + GND (L-L-L-N) 

480/277VAC 3PH Y, 4W + GND (L-L-L-N) 460/265VAC 3PH Y, 4W + GND (L-L-L-N) 
- · 1--~---------- --

- AVAILABLE OPTIONS ITEMS SUPPLIED BY TROJAN ITEMS SUPPLIED BY OTHERS OPTIONS SELECTED 

INTERCONNECT WIRING END CAP & uv REMOTE ON/OFF FEATURE REMOTE ON/OFF CONTROL REMOTE ON[OFF SIGNAL + WIRING 

(SUPPLIED BY TROJAN) REACTOR (SHIELDED CABLE 2 WIRES + GND) 

(SUPPL lED RY TRO,JAN) 
AUTOMATIC WIPER WIPER MOTOR AND CONTROLS N/A 

ANALOG OUTPUT ANALOG OUTPUT SIGNAL(S) WIRING 

/1 TEMPERATURE SWITCH (SEE NOTE 1) (SHIELDED CABLE 2 WIRES + GND) 
-

"'-! 1--- REMOTE ALARM RELAY DISCRETE DRY CONTACTS (NO) POWERED LOOP + WIRING 
'SHIELDED CABLE 2 WIRES + GND) 

1--- - ~ 
UV SENSOR LEGEND 

(SEE NOTES 2 AND 3) I> DIGITAL SIGNAL II 
OPTIONAL ELECTRICAL DEVICE 

,-----~ ~ ANALOG SIGNAL 
L_j 

1-- -- --<3- J'!IPER __13EVOLUTION_£'ULS~ _ -- I I D -- INTER CONNECT WIRING AND CABLES 
ELECTRICAL DEVICE 

I WIPER MOTOR I -- OPTIONAL WIRING CONNECTIONS ! 

1-- --~ __ __'!YIPER_HOM~ __ _ - - --j I MAJOR SYSTEM COMPONENTS 
I I ELECTRICAL PANEL FLElo;161 E CQNDUIT AND ~D CAP AND UV REACTQR 

J I (SUPPLIED BY TROJAN) INTERCQNNECT WIR'S (SUPPLIED BY TROJAN) 
WIPER MOTOR POWER (BOTTOM VIEW) (SUPPLIED BY TROJAN) (TQP VIEW) 1-- -1-- 1------------ --

L _____ _j r----

J 
.D l I I 

~ CONDUIT 
BALLAST 1 LAMP 1 1 2 3 4 

'~ 1 i ·+ JJ r--

: l l\_ 
LAMP 2 

SYSTEM CONDUIT 1 CONDUIT 2 CONDUIT 3 CONDUIT 4 

/I 
LAMP 3 

D03 - 3 LAMPS (1.25" CONDUIT) GROUND WIRE (0.75" CONDUIT) GROUND WIRE NOT USED NOT USED 
BALLAST 2 + LAMP 01-03 WIRES + OPT. + UV SENSOR(S) + TEMP 

- WIPER MOTOR WIRES SWITCH + END CAP ATTACHED 

-c= LAMP 4 ) 

+ OPTIONAL WIPER PROXES 

I D06 - 6 LAMPS (1.25" CONDUIT) GROUND WIRE (0. 75" CONDUIT) GROUND WIRE NOT USED NOT USED 
1---------- '-- ------------ -- + LAMP 01-06 WIRES + OPT. + UV SENSOR(S) + TEMP 

I WIPER MOTOR WIRES SWITCH + END CAP ATTACHED 

I + OPTIONAL WIPER PROXES ,---, -c= LAMP 29 ") 

D12 - 12 LAMPS ( 1.25" CONDUIT) GROUND WIRE (1.25" CONDUIT) GROUND WIRE (D.75" CONDUIT) GROUND WIRE NOT USED 

I I BALLAST 15 I - - - - - - - - --- ------------ -- + LAMP 01-06 WIRES + LAMP 07-12 WIRES + + UV SENSOR(S) + TEMP 
OPTIONAL WIPER MOTOR WIRES SWITCH + END CAP ATTACHED 

Ll I +OPTIONAL WIPER PROXES 

-c= LAMP~) 018 18 LAMPS ( 1.25" CONDUIT) GROUND WIRE ( 1.25" CONDUIT) GROUND WIRE (0.75" CONDUIT) GROUND WIRE NOT USED 

I 1----- ---- --- ------------ -- + LAMP 01-10 WIRES + LAMP 11-18 WIRES + + UV SENSOR(S) + TEMP 
OPTIONAL WIPER MOTOR WIRES SWITCH + END CAP ATTACHED L_ ___ _j 

+ OPTIONAL WIPER PROXES 
D30 30 LAMPS (1.25" CONDUIT) GROUND WIRE (1.25" CONDUIT) GROUND WIRE (1.25" CONDUIT) GROUND WIRE ( 1.25" CONDUIT) GROUND WIRE 

NOTE: 
+ LAMP 01-10 WIRES + LAMP 11-20 WIRES + LAMP 21-30 WIRES + + UV SENSOR(S) + TEMP 

OPTIONAL WIPER MOTOR WIRES SWITCH + END CAP ATTACHED 
1. CUSTOMER TO SUPPLY REMOTE INPUT VOLTAGE. +OPTIONAL WIPER PROXES 

2. FOR THE D12 MODEL, 2 UV SENSOR INPUTS AND 2 ANALOG OUTPUTS ARE REQUIRED (DVGW ONLY) . 
DESCRIPTION: TANOAAO DRAWING NO. 

3. FOR THE D18 MODEL, 2 UV SENSOR INPUTS AND 2 ANALOG OUTPUTS ARE REQUIRED (DVGW ONLY). 

TROJANW STD, UVSWIFTSC SINGLE LINE DIAGRAM D MODEL SW0052 
4. FOR THE D30 MODEL, 3 UV SENSOR INPUTS AND 3 ANALOG OUTPUTS ARE REQUIRED (DVGW ONLY). 

EfERENCE I 
5. FOR THE D12 MODEL, 1 UV SENSOR INPUT AND 1 ANALOG OUTPUT IS REQUIRED (EPA ONLY). CONFIDENTIALITY NOTICE 

DRAWN BY : RH/CJB DATE: 12JL17 
N/A 

6. FOR THE D18 MODEL, 1 UV SENSOR INPUT AND 1 ANALOG OUTPUT IS REQUIRED (EPA ONLY). Copyriqht02012 by Trojan Technologies . All rights reserved. CHECKED BY : MVW DATE : 1 2JL1 7 
No port of this document moy be reproduced, stored in o 

DWCDN~, r G 7. FOR THE D30 MODEL, 1 UV SENSOR INPUT AND 1 ANALOG OUTPUT IS REQUIRED (EPA ONLY). retrieval system, or transmitted in any form, without the APPROVED BY : SAH DATE : 1 2JL 1 7 
written permission of Trojan Technologies. 

SCALE (11 X 17) : NOT TO ~~AlE LOG NUMBER : N/A --
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TROJANUV 
BID PROPOSAL REQUIREMENT- VALIDATION INFORMATION 

VALIDATION INFORMATION 

The Validation information has been provided as a separate bound package attached with our bid 
documentation and should be considered part of our bid submission. The Trojan validation information 
contains very sensitive and proprietary trade secret information that should not be publicly released. We 
are confident you will treat this information as confidential and not release this information with this 
understanding. This information is for use by the City and Borough of Sitka only for evaluating the UV 
equipment proposed; all other who would like to review this information must first enter into a non
disclosure agreement with Trojan Technologies. A second separately bound copy of the validation report 
has been included in the bid submission for submission to the State of Alaska if Trojan is awarded the 
project. If Trojan is not awarded the UV project, we respectfully request the two validation reports be 
returned to Trojan without delay . 

• • •• • ••• City and Borough of Sitka, Alaska 



l-lydroGlual 

May 24,2011 
1RJN.012 

Re: Trojan Technologies TrojanUVSwift™SC D12 UV Disinfection System Validated 
Performance 

HDR I HydroQual Inc. provides this letter to confirm that validation testing has been satisfactorily 
completed for the TrojanUVSwift™SC D12 UV disinfection system, developed and manufactured 
by Trojan Technologies, 3020 Gore Road, London, Ontario, Canada. The Validation Test matrix 
was developed to comply with the protocols specified by the United States Environmental 
Protection Agency UV Disinfection Guidance Manual (UVDGM, EPA 815-R-06-007 November 
2006) . Validation testing was conducted for the TrojanUVSwift™SC D12 in conformance with 
United States Regulations 40 CFR 141.720, and the Long Term 2 Enhanced Surface Water 
Treatment Rule, effective January 5, 2006, which require dose-delivery performance validation of 
UV reactors that are used for the disinfection of drinking waters. 

HDR I HydroQual, Inc. conducted all testing, sampling and analysis, data analysis and 
documentation, and will prepare the final validation report. The full-scale reactor testing was 
conducted at the UV Validation and Research Center of New York, Johnstown, NY. We certify 
that the TrojanUVSwift™SC D12 system was validated over a range of flow rates, feed water UV 
transmittances, and power levels to encompass a range of reduction equivalent doses (RED) of MS2, 
T1, T7 coliphage and Aspergillus niger conidia (now known as Aspergillus brasiliensis), in accordance 
with UV dose requirements that meet US Drinking Water Standards. The validated operational 
envelope covered an RED range of approximately 3.0 mJ/cm2 (T7) and 269.6 mJ/cm2 (Aspergillus 
niger conidia) . The operational envelope was defined by a flow range between 49 and 3,037 US 
gallons per minute (11.1 and 689.8 m3 /hour), a UVT range between 68.7% and 97.4%, and input 
power levels at 60% and 100% of nominal. 

The system has been validated for 4-log adenovirus inactivation. The 4-log adenovirus inactivation 
operating envelope was defined (prior to the application of end-of-lamp-life and fouling factors) by 
a flow range between 131 and 775 US gallons per minute (29.8 and 176.1 m3 /hour), a UVT range 
between 86.1% and 97.1 %, and at a suitable power level defined by the reactor controller. 

Chengyue Shen, Ph.D., P.E . 
Technical Director of the UV Center 
chengyue.shen@hdrinc.com 

HDR I HydroQual 
HDR Engineering, Inc. 

1200 MacArthur Blvd 
Mahwah, NJ 07430-2322 

Phone: (201) 529-5151 
Fax: (21 0) 529-5728 
www.hdrinc.com 



Yes No 

General 

~' Validation <>fUV Reactors. 

Ghecklisf5.1 UV Reactor' Documentation (Page 1 of 2) 

Techt~ical description of ~ll.e reactor's UV dose~moQjtoririg strategy, including the tlse of 
~ens~rs, ~ignl}t proc!!ssing, and, cal~la~io)ls (ifappli~able ). · · 

Din:lci1sions a:nd'placen1eiit ot'an wetted coniponents. (e.g., Ja:,mps, osleeves, UV sensors, 
baffles, ·and cleaning mechanisms) Within the uv reactor. 

A tecl}nical descd:ption of lamp placement within the sleevtf. 

SpecificatioilS:Jor the UV serisor port indicating aU dirnensions and tolerances that impact 
the positioning of the sensor relative to the lamps. Ifthe UV sens6x port contains a 
li)OpitQriQg w)ndow ~epa rate ft:o,tn the sqns0r, spesifjcations giving the window material, 
thic~ness, andUV transmittance should be provjded 

Llintft' specification:v 

r~chnical de~cript,ion 
Lamp rri'-nl!facttrrcr andp:rQduct ilti1nber 
Ekcufcal powerratibg · 
EJectrode.to~electtode length 
SpeQtral output ofrtewan,d ·~ged lamP$' (specified for 5' 11)1l.intetv~ls or less ov~t a 
wav~len~th r~nge, that in.clude~ the genni,cid!ll rfi,nge of250 - 2RO. :nm ~nd the response 
range oftiw OV S¢liSOt$) 
Mckur)i content .· 
Env¢lopy diahu~t~r 

Lamp .sl~~ve specifications 

r.;;r' 0 Technieal descriptioti including sleeve dimensions 
B' 0 M~terial 
Gi 0 UV transmittance (at 154 nm tor LP and LPJIQ lamps, and at 200 - 300 ~1m for MP lamps 

with gehllicidal sensors) 

Specijicc~tioiis for tlui reference a~zd the duty UV sensors 

Man\}tac:turer at!G product nmnbcr 
TechniCal description htcluding external.dhncnsious 
Data and calculations showing how the totaltileasurement uncerta.inty of the UV sensor is. 
dei'i"ved froni the itidivic:iuril seitsor pn:>petties. (See Table ,D,l, for aq example of the 
calculation oft.JV seusor measurement "Uncertainty from the uncertainty that arises due to 
C<JCh .lJ V sens<:>r prop~tty.) 

UV J.Jjsil)fect!on Guidance MapuaJ 
For the.Fin.al tT~ESWTR 

5-45 November 2006 



5. V(lliqati_pn ofUV l,<t;actors 

Checklist 5.1 UV Reactor Do~u mentation (Page 2 of2) 

Yes No. 

Senso;- measuteineht properties 

r;;r 0 Working range 
13' 0 Spe~tciJ a.tlq anguhn· ~e~pons~. 
1«1" 0 Lin.~arity 
ff D Calib.ration factor g 0 Temperature stability 
p 0 Lopg~tettn ~tapUity .. 

lnsta/Jatlon arui e,peratian doc;umerumton: 

FloW tate, head loss, ·and pressU.re r'atmg Ofthe reactor 
A~;Semhly !J.rlq .in,stallatiqn in~tni~tlons 
Electrical req\lirements, includ(ng r~quire.d till~ frequency,-voltage, a.mp~;:rage, and PPW<::r 
Operation and mall1tenat1¢c manuals that h1oludc cleaning procedures, ;·eqwred spare parts, and 
safety req'uitethents, S•tfety requirements should include ihformation on electrical .lockouts; eye. 
<ind skin protection fro'nl tJV light,_ 'safe handling of Iamt)s, and tnercucy cl~anup 
r~90inln¢ndatiot~s inth13 event of lamp hrea~age. 

5'.11 ;2 Validati'on Test Pian 

A validation test plan should document thekeycompohents ofUV reattcittestirtg: 
R.ecommenq~dqonmonen·~~ 9[<\c v~id<~tiqn test pJ~n ~re provided in (;h,epk~ist ~.2,. 1'hi~ li~t.is n.ot 
meant to be ali,.incltisive; engineers .shouid doou.ment arty me tots they helieYe m-e important for 
validation testing',in their Validation Test Plan. 

UV Di$inf¢ctio.n QuJdanc;e M~l:ltlal 
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.5. Validation ofUV Reactors 

Ch~cklist 5.2 Key Elemeo~s ofth~ Validation Test Pl~m (Page 1 of 1} 

Do~s tJ:u~ Vl.\lidF!.tiol) t~st pl~1i <;:9nfai(1tbe folloW~ng.dement.s? 

Yes. No 
IU"'o Pumose ofValidation Testing. G~neraf description Q.f \vhy tb~ tests ar~ l{eing done an4 how 

the ·data\vill be used. · · 

ROles. and Responsibilities, Key pei!>onnel ov'erseeii'l g ana perfonning the fu 11-stale reactor 
testing and coUimated be<'ill1 te~ting, includjpg their qu~liticatiot1~· This seytioii should 
jm;luJ.t;: C\-)nlacl ;rmm~N and lt:lt:phunt: numb~.::r:>. 

8'0 Locatiot!s and Schedule. Location for conducting full-scale reactor testing and collitna.ted 
beam testing. Planned schedule for conducting the tests and perfom1irtg. the data analyses. 

ri o Challeng~ Microorganism Specifications. Spc()ifications for the challenge microorganism 
t.o be usecl during v~Jidatioh that i11clude the. protocols reqpir~d fqt gtowth and 
enum~rarion;the expected.UV(iose-response, anc! suitability foruse in validatio:t} testing. 

B--B-)-./ /A Plan for state review (if applicable). 

Design of!he· Biodosi!n~try Test Stand!Ori-si(e Te.Yting Facilities 

Ef IJ lotet/outlet pipiu& design, including ba,ck;flow prevention 
B' o Mi¥ing 
El' d Sample ports 
8" 0 Pumps .. 
9' D Additives (Material Safe f)' Data Sheets for UV -a·dsorbirig,'cliemical, quenching agerit) 

Colliina(?d f3eam Testtftg Apparatus 

13" tJ Lg.rpp type, 
13' d C.ollimating tube. aperture . 
r;r D Distan:ce fro hi 'light soutce to sample sutface-
Gr 0 R<:idiornt:ler make mill model 

MoliitoJ·i.hg Equipmeht Specifications dnd Verification of Equipment Actumcy for the following· 

8' 0 
9-a-N/ J!lt. 
ErD 
l!"D 
~q 

lit O 

Flow meters 
UVT analyzers (if used) 
UV Spectrophotometers 
Power measurement 
UV sensors 
Radi9meter rnake, model, al),d c<Jlibiation certificates 

E-xperimental Test C:ondiiio11S including, bvr n()t limiied to: 

Number of tests, iJVT, flow rate, lamp po:wer, and lamp status for each test condition 
Lamp foUl in&. factor, use ofne\V or aged lamps. rJo ~0\) '"'\" F-.c..4oA. ~0 IU vc..ltcl.o; o,..;) 
Influent concentration ofehallerige rnicroorganisms for each. test condition 
QA/QC Plan 

uv Disinfection Guidance Manual 
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~ · Validatio~l ofUV Rea.ctors 

5.11 .3 Validation Report 

The validation report should provide detailed documentation of all validation testing 
resuLts. T:h(! r~pgrt ~b<nll..d alsq .include all elements of th~ V~li~tion Test Pl'lrt and a ~\lQ!maty of 
the fleld-'verHled UV .reactor properties. 

EPA recomm'ends that the report begin with an executive sun1maty With key information 
that ~~ be used by stat~ and water sys tcms to assess itiaytivation credit for the targ9t 
pathogen(~). The executive summary should include, aUt minimi.lin;, 

The valldated dose or range ofvalidated doses,, 
• The lpg credit .achiev.e<f fo:rthc p<;>teut.l~l targ~t pathog~;ns by the UV re~ctor; and 
• V alidaied operatihg cor1ditions (i. e.~ flow rate, UVT if the Calculated Dose apptoach 

is us~d). 

lfthe W Int~ns.ity Setpoin,tapproachis .. 1.1se.d. the, executiye sumrnary . shou~d prgvide fl}e QV 
'intensity s'etpoint (ot setpolnts). for the'Valid'ated 'dos~·- Iftheteacfotu'ses thE! Cal'ctilated T)()SC 

_Appr9acn a& its dose monitodpg s~rat~gy, the dos~-monitoring equat~on shoulq be proyided. 

In. addition to the items· listed above·. the executive summary should include the 
folloWing: 

• A brief description of the vaJidated reactor~. 

Thb as:silm.ed foulinglagiug facldrs for lhe teadur and ihdieation iflieW O.i: aged lahlps 
were used during vaiictation testing; · 

• A. summary .oftpe va1idation test cgndition~, including but not .Jin:iite.d to t.Pe Uow 
rate; UVT, ancJJamp powetfor each test condition_,, · · 

K.c'Y validt'lti:o)). t¢s't re$·u~ts used to derive tlie dose, irichtding but no't limited to' the 
R:Eb values for each test. condition, the. 'UV dose-monitoring equation from 
collimated beam tesling,and theVF, 

"' A su.mmarJ of QA/QC checks and restJlts; iriclu&ng:UV sensor and radiometer 
reference· pheqks, 

A. desf;ri{>tion of the validation facilitie_s; 

• The organj7.ations. conducting the va\idation test, and 

• Names and credentials ofthe·individuals/organizadons providing third party 
over~i'ght · · · · 

Rec;~mmende~ cqntt:nL~ f~r lb.~ ~~~l?il~~ vaJi~~tii,>ll rt::port ar~ li~t~u ir~ Ch~cklist S3, Note 
that these recommend'atious are not intended to; be all:-indusive. Engineers .should document any 
t~st c.hatactetistics or o~tcomes tliey believe are important in the Validaticm R~pqrt. 

Qv pi~int~cripndu}clanc~ Ma~nla1 . · 
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Checklist 5.3 .Key Elements of the Valid~tion Report (Page 1 of 1) 

Y(!s.No· 
General 

Does your validation report contain the follo\'ving elemei'lts? 

Detailed reactor documentation (see Ch~ckJist 5; 1 )~ inchiQing dr~wing$ a;t1,d serial rtumpers1 

and procedures used. to. vcdfY rcac;tor properties. 
Valida~on test plan (¢itper ;,t summary·ofkey el~ments, orthe test plat1 cart be attached to 
the validation report alOng w•ith dOCtlrr1Ci1tatidii Of any deviations tO the original teSt plan) 

Fu!l·.~cqle re(lctor testing resu/41. with deiqil~d re,~ults for each test concfih{m evaluqtf!d. Dqiq shoJ:tld 
iMlud¢. bid qre not limited to: 

HD 
[3'0 
ad 
~0 
121'0 
&0 

Flow rate 
Measured UV intensity 
UVl' 
la~np. P9'-''¢r 
Lamp statuses 
Jnte(and outletcoriceiitrations of the challenge microotgcynism 

Cql/im(Jted bea.,r (~,r{lngr~u/ts, including det~.iled resu/tsforead~ co!limaf(:!d beam fe5t usei{to create 
.ti~e Uv doi;e-response equcttion: 

B' D Volt'tme and depth of (nictobial su~pensioh 
9 0 UV Absorptlo11 of the miCrobial suspension 
8' D lrr.l;lqtance measurement before and after each irr~giatlon 
li? D Petri 'fiictor cuiculotioi1s and results· 
13 0 C~lculatioris for UV dose 
e1 0 .IJe,r:ly(ition of~q lJY dos~~responseeql.JaJioiJ., including st11tistical method~ ard contJ:ctence 

.intt;rvals (i. e. ~ calc.Plat:lon of UbR) 

QA!QC Cke'cks: 

13' D ChaJlenge micr.oorg~tnis.ro. QN QG, including ' blapks~ control~. and stability analys~:;s 
B d Measuretnept upcenainty of the ragiometet, date of most recent calibration,. resuits of 

reference checks · 
13' 0 Measurement ·uncertainty of UV sensors and results of reference checks 
8 0 Mea~·urerriepti.Jncettainty of the flow meter,. UV spectrophotometer, and any other 

measurement equipment used during full-seal~ testing 

Caiculation of the vaUdated dose, log inactivatioit credit, and validated operating conditions:· 

&'D 
E1o 
.c-&~1· 
13'0 
13' 0 
GirO 

RED for eacb test cqnditio.n 
Caiculat'i_on of the VF . . 
Setpoihts if the reactor uses the UV Intensity Setpoint Approach 
Dbse~moi1itoring equation if the reactor uses the Calculat~d Dose APproach 
Log- inactivatjon credit for.,targ.et p~tpogen$ (e.g. i Cryp!(?s;>ori~lit~m~ Qian;lia, and viruses) 
VaJidated op~ra:ting .conditjons (e.g., flow rat~. 1amp ~latus,, UVT) 

UV Pi$infectiOI~ Qui (lance Mamtal . 
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----------- -----------,-. 

5. Validation of UV Reactors 

5.12 Guidelines for Reviewing_ Validation ~epo·rts 

State engineers and water syste1ns pmchasing pre..:validated reactots should review the 
vftlidation report to confitp1 tpe following: 

• Valiqation t~sting meets th:e minimum regulatory req11itements as s1lti1JIJ.(lriZec;l in 
table 5.L - · 

• EPA's recommended validation protocol was followed and any deviations from th~ 
prbtbcol arc adequately juS.lifiM.. · 

.. Validat~d do~es -~~hieveci by the uv equipinerit tneet Ot ex¢c¢cl th_e. tatget p~thogcn 
log inactivation destted. · · · 

• QA/QC criteria were met during. validaiton testing. 

Checklist 5.4 summarizes the QAJQC recortuncndations presented . .throughout this 
chaptet anci in A.ppendix C. Ifa QA)Q'C pl~ was 'prepared prior _to valicjatiqn, re'vieW!:!ts shotdd 
request a copy of the, pian .and make sure it is consistent with 1ndustcy standards. 

Checklist 5;5 contains key elements: that should be verified by state or water system 
personnel wh!';:n r~Vit:Wing- v~lid~liun tep.utll$. s~~(~l:$ ~U\~ ~ystt::Jnl$ :>lH.>,tild keep UU~J.ifil¢ntali0l~ th~t 
these key validation criteria were met. 

l_IV Disinfection OuilliJ,nce M<!l1Ual 
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5. Validation ofUV Reactors 

Checklist 5.4 Review for Quality Assurance/Quality Control (Page 1 of 1) 

Yes No 
Uf!certalntyin Meas~irement Equipment (See, section 5.? crl'id C.2.2jor more injormation) 

Efo 

EtD 

', 13" D 

9'0 

Flo\v Meter: Is the measurement uncertainty < 5 percent? 

U'V Spectrophotometer: Is ,the 1r1yasurement unc~rtainty ~ l 0 percent? 

UY Sensors~ Dicl duty sensors operat~ withip l.Q p~rcent of,the av~rage of tWo- or more 
reference, sensor~?- If not; was tmcertainty jn sensor. measurement incorporated.in,to the VF? 

Radiometer: (~or collimated beam testing only). Do lamp output measurement.'l' vary bY no 
more, than 5 pe'rcent over eX:posuh~ thn'c.? Wa,il the accun:lcy Of the radiotheter vefi f1ed With 
anoth~r :r~pio~:n~ter? 

QAIQC o/Mlcrobial Samples (See Section 5.6.4 for more information) 

00 

13'0 

do 

13'0 

GtD. 

ReaCtor controls: For irtflucnt/effi'uent sampies taken with the UV reactor lainps tutned 
off, does the chane;_e in log coticentratioh c(}m~spond to' a chru~ge iri RED that is· within the 
measl!rement error of the mi11ijnum RED measured' durlng. vali9at, oll ( typ~ca}ly ~ 3 % )? 

Re~ctor ~lanks: .t;"or U,Al.L Y inft~e.nt/eff1~ent samples, take11with NO challenge 
micr90tg,anisrn.') injected,. arc· the measured concentrations ofthe challenge microorganh;m 
negligible? · 

trip Controls': for an UNTESTED s,ainp~e bottle of challenge lhlC'root'gaqisil) ~tock 
solution th.at travel~ with te~ted samples be~ween the laboratory and th~ reactor, is the 
chang(,} in the log conce,l}tradon of the challenge' mitl:'ol)tganism within tl:te- r;nea&U!.¢t:neut 
error;' (I.e .• the.change 'ih cortcentnition ovet'the test tun should be negHgibie. This Is 
typically on the order of3 to 5%.) 

Mt:lhod Blal.• k~: For :stetili~ed reagent graue put iliiough the cballt:ngu mictovrgani:.m 
~~say procedtJ,re~ is th!! challenge !J1icroorganisrn coq<;:entr:ation non~<:l(')tet.?taqle? 

Sta,bility Samples: For inftuent/efflue,nt samples at lo\V and high Dvt • are 'the challenge 
i))icroorganism coilceut:tatiOl1;c; within 5 percent of each other? 

Uncertainty in Collimatecl Beam Testing Data (See Appendix C for more information} 

~ 0 Do the uncertainties in the tenns in the UV dose calculation rneet tl1e following criteria: 
Depth ofsuspensi,on: (d) ~ 10 percent 

~ Incidence ittadiance (Es) s 8 percent 
Petri factor (Pr) ~ 5 percent 

Ll(d + L) $ 1 percent 
• Tiin~ (i) , ~ 5 percent 
• (1 -· 10·ad)/ad ~ 5 percent 

1:1' 0 Is the uncertainty in dose-response (Uoil.), as calculated using equation C.6, less than or 
eqlial to 30 percent? If not, was UcR ilicorporated into the VF? 

UV Disinfection Guidance Manual 
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Yes No 

>. Validation ot"UV Reactors 

Checklist 5.5 ~evi~w for Key Validation Report Elements (l''C;lge 1 of2) 

Opes the;v~Hdlftion testing meet QNQC crjteda (see Checklist 5,4)? . •' . . 

For full-scale-testing, does the mixing .and location of sample ports follow 
recoromep~tipn$ provided in Sections 5,4.3 and ~.4.4, -r~spcctively? 

ltthe teac tor wa'l; v aliJatet.l ofr~siLC:; do inlt:tioullt:i pipihg t:onditiotis at. Lhc Water 'ltt:aLmenl 
plant tcsulfin a UV do.se~deliverythat is the same or greater: than the UVdose delivery' at 
the off~sit~ testing facipty?(See ·sectiotr 3.6 fotteco,mrilcnded inle1:Joutletpipitig 
configt1rations and Section 0 .6 for considerations for C1:0 modeling,) 

W~r,e <;ollitl}l'\tedbe"m te$ts 'And iUJl-s9ale rea:ctor tests, pcrtotfPe9 Pll the sa:n;1e_ day (or a 
given test copdjtion ;md.using the same stock ~QI\ltion of~balle.ng~ microotgani$ms? (See 
Section 5. T tor ex.pctimcntal testing guidelities·.) ·· ·, 

Is th~ tJV sensitivity qfth~ chalhmge microorganism and the overall 'iih\\pc of the UVdbsec
ttspoMe 'cutve' cot1~istcht with the cxptctcd inactivation behaVior.:fonhat: 'challengc 
rnicrdotgl)'l,)ism? See Appendix A of this Inami~l for published uv dosc .. response curves 
f6r MS~ apd 11 :ml;rti!is. . . . · 

Does'the valid~tion test desigQ ac<;ount fbr'lamp fouling and aging~ minimUill UVT, and 
111aximun1 flow rate expected to occur at the \v<itcr trcatinent piant? (Sec Section 5.6 for • 
reco:ml11etl,de9 test design.) · 

Par (!TlR,ea~tors 'VslngMPl,(Jmps 

lS the UV :reactor !:!quipped with ~f ge;:rmicidal sensor? Ne-.v UVreac;1tolii should h~vc: · 
g:etniicidal sensors. lhti installed r~a.etor uses an MP lamp 'and a hOrt~geinlicidal sensor~ is 
ap()lych,rom_~tic oia$ factor incorporated into the oetivatio~ oftM Vf1 (Se.e ~ecUo,n D;•p 
'forguidallG~ Q!!l the, pplychrOl)1~t\c bim; factor:) 

W "JS valia~~tion tes.ting <::cmdu~tpd usipg a -Gila l)enge lnicroorga ili$m qth~~ !h<th MS't or B,. 
Subtilis?' tfyes, was the need lor a correction factor assessed and \vas' that t'itctora-pplied 
based on the uutco{nt;? (~t:c St;ctiom; 5.3 ut1il DA.l fiJr more irtfonnalit.Hl) 

For UV ReaCtors Using the UV Iniensity Seip'ottli Approach 

tre:l W A. Were .th~ P1h1,m1pntest condi~i,ons .p!frfonned a.s spech}cd in Sectiop 5.6.1? 

e-t:1 N/ A . Is _the VV intensitY s~tppint h?W eJtough to nccovnt Jor ~otnbined cQnditions. of mil).in:nJm 
u\tr and maximlun1amp fouling/aging' at the W<'ltcr treatment plant'(See Section 5.6.1 for 
guidance) 

t3-erJ/ A Was the minhnmn RED sdected-for c;;alc:utatlng the-. validated dose? (Sec-s~~ticxn 5, &.1 for 
additional gqidancC~.) 

Does tlte VF calculatio!1 include' both the BR:Eo atid Usr'? (See Section 5.9 for additional 
gtliQancy~j · 
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5. Validation of UV Reactors 

Checklist 5.5 Review for Key Validation Report Elements (Page 2 of 2) 

Yes No 
For UV Reactors Using the UV Intensity Setpoint Approach (continued) 

lfUs and/or UoRdid not meet the QA/QC criteria, were they also included in the VF 
calculation? 

Is the validated dose greater than or equal to the required dose for the water system's target 
pathogen and log inactivation level? 

For UVReactors Using the Calculated Dose Approach 

13"0 

1210 

l:iVD 

Was the minimum number oftest conditions evaluated as specified in Section 5.6.2? 

Was the empirical equation developed using standard statistical methods (e.g., multivariate 
linear regression)? (See Section 5.8.2 tor additional guidance.) 

Does the validation report include an analysis of goodness of fit and bias for the dose
monitoring equation? (See 5.8.2 for additional guidance.) 

Does the VF calculation inclmle both the BRED and U1N'? (See 5.9.) 

lfUs and/or UoR did not meet the QNQC criteria, were they also included in the VF 
calculation?(1t\E&E: C:....1l..\"ne:ll.\A we;et..€' ...... e.,.) 

For the range ofUVT values and flow rates expected to occur at the water system, is the 
validated dose greater than or equal to the required dose for the system's target pathogen 
and log inactivation? ~en.AL VAL.\I),&."Tto...) ~e:JloCLT 
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5 CONTROL PANEL (CP) 

5.1 Operational Details 

Controls Philosophy 

Control System Overview 

The Control Panel (CP) provides control and 
monitoring of the UV Reactor (UVR). The basis 
for system control is a Microcontroller located in 
the CP and fully capable of allowing Lamps to 
be operated to maintain sufficient fixed power. 
The Operator Interface is located on the CP 
door and provides complete control and 
monitoring of the UVR accomplished through 
the P40 Operator Interface local display. 

Power supply mains provide power to the 
ballasts contained in the CP. 

In the event of a disruption of power to the 
controller, the system shall retain the control 
program in memory. 

UV Reactor Control 

Each UVR has a Selector Switch for "OFF I 
ON" located on the side of each CP enclosure. 

When "OFF" is selected, that UVR is not in 
operation (i.e. the Lamps are not powered). 

When the system is ON there are 3 modes of 
operation. The system can be controlled: 

o Local- at the CP. 

o Remote - through a digital input on P40. 

o SCADA- through a Modbus 
communication module. 

In both Remote and SCADA modes, the P40 
and UVR are in the "Standby Mode" and waiting 

IDle: Loss of flow signal forces the system 
to jump to 100% power and initiates 
the No Flow Signal Critical A/ann 
unt1l the flow signal is restored 

for the "Start-up" sequence and operational 
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control from the Plant PLC. In any mode all 
Lamps are turned on/off together and operate 
at the same power level. 

When power is restored after an electrical 
service interruption, any UVR required for 
operation will immediately go into a Warm-up 
mode (refer to the Normal Operation Start-up 
heading) before the UV System returns to the 
previous operational mode. 

Normal Operation Start-up 

The UVR will be placed into an 3 minute Warm
up mode until the UV Intensity has stabilized. 
During the first 18 seconds of the 3 minute 
Warm-up mode, all alarms are temporarily 
suspended except for Reactor HiTemp Critical 
(Reactor High Temperature Critical and all Wiper 
Alarms (if AMWS is provided). 

Flow for disinfection must not be allowed to 
pass prior to the expiration of the 3-minute 
warm up mode. However, if a customer wishes 
not to wait the full 3 minutes, process water 
may be allowed to pass through the chamber 
after 18 seconds of the warm-up mode has 
expired and the adjustable Alarm delay time 
has passed (see Normal Operation for 
example). In addition the Low UV Minor set 
point must not be in alarm. 

While in Warm-up mode the UV Lamps will 
reach 1 00% output. Once the Warm-up mode 
timer expires, the UVR will be placed into the 
"System On" mode at which time the controller 
will adjust the power to an appropriate level. 

Normal Operation (Basic Dose 40) 

This UV system will operate at a power level of 
100% 

Normal Operation (Intensity Pacing Option) 

Normal operation begins once the Warm-up 
Mode time expires (refer to Normal Operation
Start-Up) and the controller adjusts the power 
level to an appropriate level to meet disinfection 
while minimizing power consumption. 
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There is fixed alarm delay of 1 0 seconds and 
when starting up the UVR the first 18 seconds 
of Warm-up mode time is added to the Alarm 
Delay time. i.e. (standard 18 second Warm-up 
mode Alarm suspension) + (the 1 0 second 
Alarm Delay) = 28 seconds before alarms can 
activated after start-up. In warm-up "Low UV 
intensity alarm major" is blocked from going into 
alarm and the main screen message displays 
"Dose Below 40mJ/cm2

. 

Pacing 

DVGW - Intensity Pacing 

The system utilizes operational feedback and 
pacing control to continuously ensure a 
minimum validated dose of 40 mJ/cm2 is 
maintained. 

Third-party DVGW certification testing of the 
TrojanUVSwift™sc product line has confirmed 

Note: Vntensity Pacing mainly responds to 
changes in flow rate and UV 
lin tensity value from the UV Sensor. 
V?eference Troubleshooting Guide 
under Low UV Intensity for all 
!possible causes of Low UV Intensity. 

the minimum UV intensity that corresponds to a 
40 mJ/cm2 dose at any flow rate within the 
validation range for each model. Pacing 
software uses closed-loop control of the 
electronic ballast power to ensure the intensity 
target (and thus 40 mJ/cm2 dose) is efficiently 
met. 

In general, if there is a change in UV Intensity 
reading from the UV Sensor and or change in 
the rate of flow then the Control Board will 
adjust Lamp power levels accordingly to 
achieve a dose equal to or above 40 mJ/cm 2

. 

EPA- MS2 RED Pacing- D30 only 

The system utilizes operational feedback and 
pacing control to continuously ensure a 
validated MS2 RED set point between 8.52 and 
99.67 mJ/cm2 is maintained. 
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Third-party USEPA certification testing of the 
TrojanUVSwift™ SC D30 product has 
confirmed the UV intensity that corresponds to 
a MS2 RED value at a given flow rate and UV 
transmittance (per 1. 0 em water layer) within 
the validation range. Pacing software uses 
closed-loop control of the electronic ballast 
power to ensure the required UV intensity (and 
thus the MS2 RED target) is efficiently 
achieved. 

In general, if there is a change in UV intensity 
reading, UVT value or flow rate the Control 
Board adjusts output power level accordingly to 
achieve MS2 RED equal to or above the set 
point MS2 RED value in mJ/cm 2

. 

If any of these signal are not available the 
control algorithm will pace base on entered 
values. If all analogs are "OFF" then the control 
board will use maximum flow and minimum 
UVT for pacing calculations. 

EPA- Dose Pacing D03, DOS, 012, 018 

Nota: Dose Pacing mainly responds to 
changes in UVT; flow rate and UV 
'ntensity value from the UV Sensor. 
Reference Troubleshooting Guide 
under Low UV Intensity for all 
possible causes o/ Low UV Intensity. 

The system utilizes operational feedback and 
pacing control to continuously ensure a 
validated RED set point is maintained. 

Third-party USEPA testing of the 
TrojanUVSwift™ SC D03, D06, D12 and D18 
product line has certified the units over a range 
of flow rates, feed water UV transmittance, and 
power levels to encompass a range of reduction 
equivalent doses (RED). Pacing software uses 
closed-loop control of the electronic ballast 
power to ensure the RED target is efficiently 
achieved. 

In general, if there is a change in UV intensity 
reading, UVT value or flow rate the Control 
Board adjusts output power level accordingly to 
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achieve RED equal to or above the set point 
RED value in mJ/cm2

. 

If any of these signal are not available the 
control algorithm will pace base on entered 
values. If all analogs are "OFF" then the control 
board will use maximum flow and minimum 
UVT for pacing calculations. 

Shutdown 
If the system is being controlled by a Plant PLC 
and if the Remote On signal is removed, the 
system will turn off and remain in Standby 
mode. In Standby mode the UVR Lamps are 
de-energized. 

The UV System will also initiate a shutdown 
sequence for the UVR in response to only one 
Critical fault condition- "Reactor HiTemp" 
(Reactor High Temperature). When a UVR 
Critical alarm is active, the P40 will shut off the 
lamps. Refer to table of Critical alarm details at 
the end of this chapter. 

Lamp Control and Monitoring 

The UVR P40 is set to a fixed power level. 
Each Lamp is controlled directly from the Lamp 
ballast. All Lamps for the UVR will be turned 
on/off together if commanded by the P40 and 
all operate at the same power level. 

Specially designed current sensing circuits 
detect Lamp on/off status. The status of each 
individual Lamp whether it's faulted or okay is 
displayed by the CP Operator Interface on the 
panel door. 

When switched on, Lamps are initially 
energized for a Warm-up period regardless of 
Local or Remote control. After the warm-up 
period has expired, the Lamps are 
automatically switched to the operational power 
level. The power level of the lamps is controlled 
by Intensity Pacing. Refer to Intensity Pacing 
heading in this Chapter for more detail. 

Wiping System (Optional) 

When an automatic and integral mechanical 
cleaning system is provided, the cleaning 
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system uses a mechanical wiping action to de
scale the Lamp Sleeves. The cleaning system 
is fully operational without requiring the UVR to 
be placed out of service. A UVR cleaning 
sequence may be initiated automatically as 
scheduled by the P40 CP controller. 

In Automatic mode, the interval between 
cleaning sequences is determined by the 
"cleaning sequence" timer, which is normally 
pre-set at 8 hours and adjustable to 0, 0. 5, 1, 2, 
3, 4, 6, 8, 12, 24, 48, or 96 hours. 

The Home Limit Switch is used to find the 
Home position which is the zero revolution 
position. At the start of a wiping sequence the 
Wiper travels towards the inlet (extended 
position). After reaching the extended position, 
the motor de-energizes as the Wiper pauses for 
3 seconds, it then travels in the opposite 
direction back to the Home position. During this 
reset cycle the Revolution Sensor continues 
counting past Zero until Wiper compresses the 

Limit Switch Home rod and the Revolution 
Sensor detects a reduction in revolution speed. 
The motor is then de-energized, and the Wiper 
is now in the Home position. After a 3 second 
delay, the Wiper travels towards the inlet for 10 
revolutions, placing the Wiper in the Park 
position. 

The P40 uses a "Wiper Revolution" timer during 
the wiping sequence for fault logic. 

If there is a power failure, the Wiper travels to 
the Home position and back to Parkwhen the 
power is restored. 

UVSensor 

A UV Sensor is provided for each UVR to 
measure UV intensity. The signal is converted 
to 4-20mA and is available from the P40 in the 
Analog Output. 

The UV Sensor (Intensity) alarm will be pre-set 
at the factory, based on customer supplied 
data. 
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External Interfaces 

There are 2 modes available for connecting to 
an external interface: 

D The standard "Remote (Remote On)" 
mode allows connection to the customer 
Plant PLC by powering a voltage loop 
into the P40's voltage sensing circuit. 

D The optional "SCADA (SCADA 
Remote)" mode allows connection to the 
customer Plant PLC through SCADA 
communications. 

SCADA Communication (Optional- 931080) 

The Modbus RTU RS485 communication 
protocol is an optional feature that enables the 
Control Panel to communicate with and be 
controlled by the Plant PLC by remote means. 

Communication can be received from the Plant 
PLC to the Control Panel as well as transmitted 
from the Control Panel to the Plant PLC. The 
following are a general list of communication 
commands that can be exchanged: 

Receive from Plant PLC: (examples) 

D Turn ON/OFF (Remote ON/OFF) 

o External Interface and System Operation 
Modes 

o Initiate Wiper Sequence (if provided) 

o Lamp and Wiper (if provided) ON/OFF 
Resets 

D 4-20 rnA Flow Signals 
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o Etc. 

Transmitto Plant PLC: (examples) 

D All Lamp/Ballast Alarms 

D All timers and counters 

D All values (i.e. Wiper Cycles, etc.) 

Connect the Modbus communication using a 
appropriate SCADA cable like a twisted pair 
shielded cable in a Daisy-chain or Star topology 
configuration. 

Daisy-Chain Connection: 

If you connect the Modbus with Daisy-Chain 
method you must move the EOL resistor on the 
last board at the end of the wire line. Also, you 
must address each P40 controller board with a 
different P40 node address in System Settings 
on page 6, line 2. 

Star Connection: 

If you connect the Modbus with Star method 
you must not move the EOL resistor because 
each P40 Controller board is already at the end 
of the wire line. Also, you do not need to 
address each P40 controller board with a 
different P40 node address in System Settings 
on page 6, line 2. They can be the same or 
different based on your set-up, but can work 
both ways and it is recommended to keep them 
all at the same address. 

Nota: Rerer to the SCADA 
Communication Module Appendix 
tOr a detailed list or communicatior, 
commands and states. 
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Alanns 

All alarms generated by the P40 will be 
displayed on the Operator Interface. The last 
alarm to occur will be displayed on line 7 of the 
Main Screen and line 1 of the Active Alarm and 
Alarm History Screens. All alarms will be 
displayed in order of occurrence- position 1 
always indicates the most recent alarm which 
will then move to position 2 upon the next 
occurring alarm etc. A maximum of 18 alarms 
can be displayed before the oldest alarm drops 
off the list. 

Auto Home Position Reset (if Wiper is 
provided) 

Any time the CP is turned ON; the Wiper resets 
itself by travelling to the Home position, it then 
pauses and travels back to the Parkposition to 
wait for the signal to cycle. Whenever the 
Wiper is in operation the controller will change 
to the Wiper Screen. 

If there is a power failure, again the Wiper 
travels to the Home position and back to Park 
when the power is restored. 

The operator can also reset the wiper faults and 
send the wiper to Home position from the 
System Setting screens. 

If a problem occurs during a wipe cycle, the 
display will generate a Wiper Fault Alarm. The 
four types of Wiper Fault Alarms include the 
U1'per Revolution Alarm Ufper Home Alarm, 
and the U1'per Ltillit Switch Alarm. The fourth 
alarm is the U1'per General Alarm which 
includes one of or any combination of the first 3 
Wiper Alarms. Simply turning the CP off for 10 
seconds and on again should remedy the 
problem. This procedure may have to be 
repeated once or twice. If this fails to resolve 
the issue, refer to Chapter 8 for troubleshooting. 

Should the Wiper Fault continue to appear, the 
Wiper system should be disassembled and the 
problem diagnosed. 
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Wiper Revolution Counter (Proximity Sensor) 
Input (if Wiper is provided) 

The Revolution Counter is used to count the 
number of revolutions that the Motor makes to 
extend the Wiper Plate to the inlet end of the 
chamber. When the Revolution Counter counts 
out to the set limit, the Motor is shut off, the 
Wiper Plate pauses and then the return 
sequence is initiated. 

Alann Output Relays 

The 7 Programmable Digital Outputs are 24VDC 
operated dry contacts. All are Normally Open 
(NO) contacts. When 24VDC power is supplied to 
the P40, the contacts will be individually held 
closed. In the event of an alarm, the closed 
contact will return to its normal open state that 
indicates an alarm. 

Refer to section 5. 7 for a typical wiring 
application. 

This area intentionally left blank 
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5.2 Control Panel (CP) Hardware 

Control Panel (CP) Enclosure 

Description 

The Control Panel (CP) enclosure houses the 
main Interface to the UV system and a 
microprocessor based controller with input and 
output connection points. The CP also houses 
the power supplies and provides power 
distribution to the UV Reactor (UVR) and 
associated equipment (i.e. Automatic Cleaning 
System, UV Sensors). 

Product Decal 

The CP will directly accept an input power from 
between 208 and 240 VAG split phase power. 
If the power supply is other than that previously 
indicated the system will be supplied with a 
Power Pack. This device is used to convert the 
plant power supply into the required 240VAC as 
needed. 

The Operator Interface to the UV system is 
located on the door of the CP enclosure. 
The CP is a metal enclosure that houses the 
control electronics and power supplies. The CP 
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may be fan cooled depending on Model 
requirements and is suitable for indoor 
installation. Refer to the System Label located 
at the front of this manual for the specifications 
for your system. 

Specifications 

Installation: 

Rating: 

indoors, wall mounted 

Type 12 or optional 3R 

Material of Construction: 

o Type 12 is epoxy painted carbon steel 

0 Optional Type 3R is 304 SST 

Size: Dependent on system Type: 

0 D03 & D06 Modei24"High X 16"Wide x 
10"Deep 

o D12 Modei24"High x 24'Wide x 10"Deep 

0 D18 & D30 Modei48"High x 36"Wide X 

10"Deep 

Input Power to CP: 

o Models 208-240VAC Input Power Only 

Maximum Cable Length (UVR to CP): 

o 4.5 m, 7.5 m, 15 m, 23 m (From Reactor 
to Panel) 

Maintenance 

Similar to steel products exposed to the outdoor 
environment, the exterior of an enclosure 
installed indoors needs to be washed monthly 
with a mild soap and water solution. 

A damp sponge or soft cloth should be used for 
regular cleaning. Do not use any corrosive 
cleansers on the CP cabinet or Operator 
Interface. 

The TrojanUVSwift™sc controller may have a 
venting filter depending on the Model 
requirement. If equipped, remove the filter and 
blow clean on a monthly basis or as determined 
by site conditions. 

Submittal 



. · .... . . . . ... 
TROJANuv· 

WATER CONFIDENCE'" 

Power Pack 

Description 

The Power Pack will provide step-up or step
down power. When incoming supply voltage is 
not the standard 208-240 VAC, a Power Pack 
will be required. The Power Pack is essentially 

ft_ 

an independent transformer that is housed in its 
own Type 3R enclosure. The enclosure may 
reside wherever needed; however it should 
preferably be installed in a Plant's Distribution 
Panel/ Electrical Room. 

Based on your system size and the power 
being provided by the plant, an appropriate 
Power Pack will be provided when necessary. 

Specifications 
Installation: 

Rating: 

Material of Construction: 

•ttTM D s . TrojanUVSwl sc - enes 

indoor 

Type 3R 

Painted Steel 
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Electronic Ballasts 

Description 

The TrojanUVSwift™sc Ballasts are located . 
within the CP. The system utilizes an electromc 
Ballast to energize the germicidal Lamps. Each 
of the Ballasts drives two UV Lamps. 

This area intentionally /ell blank 
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Each pair of lamps is powered by electronic 
ballast located in the CP. 

Maintenance 

0 Model-Ballast Removal & Replacement 

Hot Svrface! 

Allow electronic ballast 
and lamps to cool before 
handling. 

Electrical Hazard! 
Becavse of the potential 
hazard from this power 
sovrce it is prvdent to vse 
LOCK OUT procedvres and 
TAG all sovrces of power 
before perfol777ing any 
maintenancBr cleaning or 
repairs on any piece of 
eqvipment The power 
sovrces may inclvde 
electrical or stored energy. 
Refer to the general lock 
ovt and tag procedvres in 
this man val. 
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1. Disconnect all power to the CP and follow 
Lockovt and Tag procedvreswhich are 
found in the Preface. 

2. Disconnect the power to the Ballast, as 
shown below. 

3. Disconnect the Communication Cables for 
Lamp/Ballast Status, as shown above. 

4. Remove the Connector that distributes 
power from the Ballast to the Lamps. 

5. Remove the 2 hex Mounting Screws on 
either side of the Ballast and lift it out. 
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6. Take note of the Dip Switch settings for 
Switch 0 and 1 (found right below 
Communication Cable Connector). 

--;;'"'""- {-0 -

. ~ 
. 

' 
7. Set the Dip Switches on the new ballast to 

match the old Ballast or consult the 
Electrical Draw;ilgs provided in Appendix D 

8. Place the new Ballast onto the Back Plate 
and align onto the Mounting Screw holes. 
Fasten the Ballast into place. 

9. Reinstall the Connectors that provide power 
to the Lamps on the new Board. 

1 0. Reconnect the Lamp/Ballast status 
Communication Cable to the correct 
locations as shown on previous page. 

Nota: Incorrect alignment of the 
Lamp/Ballast status 
Communication Cable will damage 
the p!ils and ruin the Ballast 

11. Reinstall the Power Plug to the Ballast. 

12. The system is now ready to power up. 
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Communication 
cable 
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System Controller- The Control Board 

Description 
The heart of the control system is a 
microprocessor-based controller, which 
continuously monitors and controls the UV 
system's functions. Custom electronics provide 
the CP with the necessary indications of system 
parameters. 

The Control Board is powered by a 24Vac 
power supply which is located in the control 
panel and is similar to the one shown below. 

The Board is configured by a user-friendly 
Operator Interface Menu System and Keypad. 
The Board allows the Operator to recall its 
original factory settings. If for some reason 
someone accidentally changes parameters and 
is uncertain what they have done, these factory 
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settings are stored right on the Board, and can 
be retrieved at any time. 

P40 Board Power supply requirements 

The D Models require 1 Input power connection 
to the P40 Board: 

Disconnect Switch 
Power Termination 
inside Panel 

D 24VDC for VF Display and Board 
Power. 

Board Diagram 
See the following page. 

1118: The Contractors primary 
lresponsibility is to terminate the 
~#owtiJg:· 

The MatiJ Power to the Disconnect 
Switch as shown in the Previous 
Wgure. 

The Alarm terminations 
Optional Digital Inputs 11 applicable. 
(Remote ON/OFF). 
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CONTROLLER BOARD 

Not used for this 
Product 

Ballast 
Communication 
Connectors 

Fan Status 
Connector 

Processor Chip 

Analog Output 
Modules 
Location 

Digital Input 
Remote 
ON/OFF 

Digital Input 
Spare 

Contacts for 
Wiper Control 

Wiper Control 
Digital Outputs 
(Qty.of 2) 

TrojanUVSwitt™sc D-Series 

Control Panel (CP) 

RS232 
Connection 

SCADAComm. 
Modbus Module 
(Location Only) 

Product (AM Midflow) 
Fuse Blown 
Indicator LED 
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Temperature 
Switch 

24VDC (NO) 
Digital Alarm 
Outputs 
(Qty.Of 7) 
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RS232 Com Port 
The RS232 communications port can 
accommodate a laptop connection. 

Ballast Communication Ports 

The Ballast Communication Ports are used for 
Lamp and Ballast Status information to 
determine Runtime and Alarm Fault~. These 10 
Pin ports connect directly by a ribbon cable to 
the Com Ports on the Ballasts. 

Board Fuse 
The Control Board houses a 1 amp Slow Blow 
Fuse for the Board power supply. In the event 
of a blown fuse, the LED beside the fuse will be 
lit, signifying that the fuse needs to be replaced. 

Keypad Connector 

Located on the solder side of the Board is the 
Keypad Connector, which simply provides the 
connection of the keypad to the Board for 
navigation and control. 

Display 
Screen 

VFD Communication Port 
The VFD (Vacuum Florescent Display) 
Communication Port is on the solder side of the 
Board as well. The function of this connection is 
to provide power and communication from the 
Board to the Display Screen. 
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Battery Replacement 

!he time and date will be lost when the battery 
1s replaced. The Lithium 3V battery #CR 1220 
should not require replacement. 

Input I Output Features 
The Board has many built-in and add-on 
features. Some of the features are as follows: 

o 7 Programmable Digital Output Relays 

o 2 Digital Output Relays (wiper only) 

o 2 Digital Inputs 

o 5 Analog Inputs 

o 4 Analog Outputs 

o Communications Module 

Programmable Output Relays 

These Output Relays can be custom 
programmed to alarm on up to 7 different items. 
The standard configuration is set up with the 
following list of alarms: 

1. Common Alarm 

2. Low UV Intensity (Major) 

3. Reactor High Temperature (Critical) 

4. System On-Line 

5. Spare {blank) 

6. Spare {blank) 

7. Spare (blank) 

For a full list alarm possibilities refer to the 
"Alarms Overview" section within this chapter. 

1118: IFor typical operator connections, 
lrerer to the Digital Output U1ring 
Diagrams at the end ol"tllis chapter. 
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Digital Output Relays (if Wiper is provided) 
These two plug-able Relay Modules are 
provided on systems with an Automatic 
Mechanical Wiping System (AMWS). The 
relays provide control of the Wiper Motor for 
extend and retract sequences. 

Digital Inputs 
Inputs are provided with input voltage detection 
circuitry and, once enabled, will accept 24-240 
VAC orVDC. 

The two standard Inputs are Wiper Limit SW 
(Wiper Limit Switch) and Reactor Hi Temp 
(Reactor High Temperature). 

There are two optional Inputs. One D/1 1 is for 
Remote ON/OFF Control and D/1 2 is a spare. 

o Remote ON/OFF Power Control 
(Optional) 

The Remote ON/OFF Power Control option 
enables the user to switch the 
TrojanUVSwift™sc ON/OFF from a remote 
location. To make use of this option, power 
must be supplied to the terminals. 

o Wiper Limit SW Input (Limit Switch) 
(if Wiper is provided) 

The Wiper Limit Switch acts as a digital signal 
to send a message to shut the Motor OFF. In 
normal operation the Wiper Plate sits in the 
Park position until a wipe sequence is initiated. 
For details on the operation of the wiping 
system, refer to the Controls Pl7!losop17ysection 
at the beginning of this chapter. 

o Reactor Hi Temp Input (Reactor High 
Temperature) 

The Reactor High temperature Input connection 
has a low current signal loop. This loop is 
continuous. In the event the UVR exceeds the 
limit of the High Temperature Switch, the 
Switch will break the Circuit, causing an alarm 
condition and consequently turn the UVR off. 
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Analog Inputs 

The TrojanUVSwift™sc is provided with the 5 
Analog Inputs available for use. Refer to your 
System Description in this manual to see what 
they are being used for. 

Analog Outputs 
Up to 4 Analog Outputs are available for use 
with the TrojanUVSwift™sc. Refer to your 
System Description in this manual to see how 
many Analog Boards where requested. As an 
example, if the UV Intensity Sensor reading 
was requested for remote monitoring, then an 
additional Analog Output module Board would 
be provided. The module Board is located on 
the Control Board in one of the 4 available 
slots, as shown on the Board Drawing. This 
output module provides a 4-20 rnA, 24 VDC 
signal. 

Operator Interface 
The Operator Interface is a Florescent Display 
that is programmed with custom screens. The 
Operator may navigate though the different 
screens using the 5-button Keypad, as shown 
below. 

The system is controlled by the main On/Off 
Power Switch located on the side of the CP. 
The Ballasts I Lamps are turned ON and OFF in 
accordance with the position of the switch. 
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Operation 

Disconnect Switch 
outside of Panel 

The TrojanUVSwift™sc is designed to operate 
with very little intervention. The system will 
monitor UV Intensity and Dose when required 
to ensure that proper disinfection is being met. 
The system will also monitor the UVR 
Temperature, Lamp and Ballast Status, and 
when provided- Wiper Status. In the event of 
an alarm, the Operator Interface will display an 
alarm on the screen and will keep track of them 
in an Alarm History. With AMWS, the controller 
will monitor wiping sequences, the frequency of 
wiping, as well as the status. The variables on 
cleaning frequency can be adjusted to suit 
varying site conditions. 

Specifications 
Display: 128 x 64 Dot Matrix VFD 

Control: Keypad with Five Button 
Integrated Decal 

Maintenance 

5.3 Control Panel (CP) Software 

Boot Screen 

This screen is displayed from main power on is 
about 7 seconds and then you see the above 
for 4 seconds when the power to the unit is 
initially turned on. After the 4-second timer has 
expired, the Main Display screen will appear. 
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Main Display Screen DVGW version: 
One UV Sensor main screen 

Main Display Screen EPA version 

The Main Display screens consist of the UV 
Intensity Sensor 1 and optional Flow Rate and 
UVT screens. To navigate through all the main 
screens press the Menu.-Jbutton. To access 
the Main Menu, press the Menu.-Jbutton 
through each of the Main Display screens until 
the Main Menu screen appears. 

UVSensor 
This screen provides a general system 
overview of all key operations including: 

UVI1: Displays the UV Intensity of the 
UV Sensor in W/m 2

, and 
horizontal bar graph that depicts 
the live UV Intensity reading with 
the "Low UV Intensity Major" 

marked as "•". 

:XX.XX Hrs: Displays the total Lamp Runtime 
to date in Hours and Minutes. 

XX Lamps: Displays the# of Lamps in the 

Iota: Operator Interfaces vaty depending 
on tile system configuration. The 
screens described in this chapter 
may not be the exact screens 
provided on your system. 
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system. 

Power & Mode: The Power is displayed as a 
percentage. The mode will be displayed as 
either local or Remote. 

Local: Control override by Operator at the CP. 

Remote: Control by the UV System CP 

Final Line "Status Line": This line will display 
one of the following status lines: 

1- During start-up 

D Ballast Ignition 

D Lamps Preheat 

D LampsOn 

D Warm-tip .J:OOm (cot.1nt down) 

2- During Wiper Cycle (if Wiper is provided) 

D /IWper Find Home 

3- During Remote Standby 

D Remote Host Standby 

4- During Shutdown 

D Lamps Tt1med Off 

5- Upon any Active Alarm 

CJ Most Current Alarm- From the list in the 
controls Philosophy, Section 7-18. 

Two UV Sensor Option: DVGW 

On systems with two UV Sensors the screen 
will be the same as the previous. If you have 
more analog signals than can fit on the screen 
then a second main page will be displayed. To 
see the second main screen you must hit the 
Enteror Ment.lbutton. 
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Three UV Sensor Option: DVGW 

On systems with three UV Sensors the screen 
will be the same as the previous. If you have 
more analog signals than can fit on the screen 
then a second main page will be displayed. To 
see the second main screen you must hit the 
Enteror Ment.lbutton. 
Main Screen - DVGW Version Only 

The second main screen is display if you have 
multiple Analog inputs that cannot fit on the first 
main screen. Some people may prefer to leave 
this screen displayed all the time. 

Optional Analogs Inputs: 

This data will only appear if any other analog 
inputs are configured. Flow Rate, Valve 
Position, UVT Pass-Thru and Reactor 
Temperature options are configured. 

Bar Graph: Each bar graph depicts live 
readings. The Flow Rate graph indicates the 
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flow rate in relation to the Low Flow Major 

marked as "•". 

The Reactor Temp graph works in a similar 
fashion. It indicates both the High 
Temperature Major and High Temperature 
Critical respectively from left to right as "•". 

Menu Screen 

To enter the Main Menu the Operator must 
Press the Enter.-Jor Menvbutton, located in the 
center of the keypad. This will bring up the 
following menu. From here the Operator can 
choose to navigate through any of the listed 
menus by placing the cursor, beside the desired 
screen, using the arrow keypad and then hitting 
the Enter.-Jkey. 

Login Screen 

not been entered, the system 
will automatically allow Operator level access 
only. Technician level access requires a 
password entered on the Login Screen. 

When you enter the Login Screen, you will be 

TrojanUVSwitt™sc D-Series 
5-16 

Control Panel (CP) 

Once, the password is entered select Enter 
using the Enter.-Jor Menvbutton. 

If the password was incorrect, "INVALID" 
Password text will appear. Correct incorrect 
password numbers and select enter 

If the password was correct it will take you back 
to the Main Menu Screen. You will notice that 
along the bottom of the screen it will now say 
TECH. This stands for Technician Level 
access. 

Active Alanns Screen 

HIST -Alarm History Screen 

ACT I -Active Alarm Screen 

MAIN- Main Screen 

LOGIN- Login Screen 

• - Next page within this screen series . 

• - Previous page within this screen 

Access this screen by selecting Alarms Lists 
from the Main Menu. This screen provides the 
Operator with a list of alarm faults for use in 
troubleshooting. The screen is capable of 
storing up to 18 alarms. If the list exceeds 18 
entries, the oldest alarm entry will drop off the 
list. The buttons at the bottom of the following 
screens take the Operator to the respective 
screens. 
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Alanns List Screen Series 

For a full list of alanns and their descriptions 

Nota: The entire Ala1777 Histoty can be 
cleared by selecttilg "Clear" fOund at 
the top right of the screen. The Clear 
button is only visible and active when 
logged in as a Technician. 

see the Alann Overview Section in this chapter. 

Alann History Screen 

The Alann History Screen can be accessed 
from the Active Alarm Screen by pressing the 
HISTbutton. This screen provides the Operator 
with a history of all active and all resolved 
alanns, including the time of their occurrence. 
The screen is capable of storing up to 18 
alanns. If the list exceeds 18 entries, the oldest 
alann entry will drop off the list. 

Note: (II arms also flash on each of the 
display screens. See the Three UV 
Sensor Option screen for an 
example. 

Alann History Details Screen 

By scrolling down the list of Alarms in the Alann 
History Screen the Operator can highlight 
individual Alanns. Hit enterwhile the cursor is 
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beside a specific Alarm and the Alarm History 
Detail Screen appears. This screen (like the 
one shown above) provides additional 
infonnation about individual Alarms. 

Digital Input-Output Screen Series 

These screens are accessible through the Main 
Menu by selecting the Digital Input-Output 
Screens. 

Access to screens is limited to the level of 
password entered into the login screen. 

Operator Access Level Screens 

Nota: The alarm settings are pre-aqjusted 
the factoty or with specific 

Vn.5~tructtlms from Trojan Ti.ecl'lnafoo.re.sl 

The Operator has viewing access of the 
following screens. The first screen shows what 
the Current Digital Alann Relays are set to (i.e. 
1 R refers to Relay #1 ). The second screen 
depicts which Digital Inputs are designated and 
how they are assigned. 

Nota: 'For typical operator connections, 
refer to the Dtgital Output Wiring 
Diagrams at the end of this chapter. 
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Technician Level Access Screens 

To access these screens you must have 
entered the Technician's Password. Then, from 
each of the previous Digital Input/Output 
Screens select the Change button. The text will 
reverse (dark text with light background) 
indicating that change mode has been entered. 

These screens enable the Technician to select 
which Digital Inputs and Outputs they wish to 
be present at the Operator Level. To designate 
Inputs and Outputs move the cursor to the line 
of choice, and press enter to scroll through the 
list of items that could be connected to that 
particular input or output on the board. Once 
the corresponding item is displayed, arrow up 
or down to another line. Continue until all lines 
are configured as required. Move the cursor to 
Save and the press enter ~o accept and keep 
all changes. 

A blank line indicates that the Input or Output 
has not been configured. 

For the following screen, the Reactor High 
Temp is an additional Digital Input/Output that 
is mandatory. As a standard it is set to Critical. 
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The Digital Input and Output screens 
are factoty set alarm choices. 
Personnel with Technician level 
access are able to change these 
options. 
When an alall77 occurs the 
corresponding Digit lnpuu'Output 
!flame will flash. 
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Analog Input-Output Screen Series 

Nile: Digital 1ilput 1 and 2 are optional and 
wi/1 only appear 1/ you have opted to 
I!Jave each or both of these inputs 
configured with your UV system. 

These screens can be accessed through the 
Main Menu by selecting the Analog Input
Output Screens. 

Access to screens is limited to the level of 
access entered into the login screen. 

Operator Access Level Screens: 

The Operator has viewing access of these 
screens. The first screen shows the Current 
Analog Inputs that are in use. Each input 
number shows the real time analog value being 
received. 

The second screen allows the Operator to view 
the Analog Output usage, including the real 
time analog values being transferred. In 
addition to this, the Operator can configure the 
location of the UV Sensor (UV Intensity 1 - 3), 
Dose Achieved, and optional Flow Rate, 
Reactor Hi Temp, Pass-Thru UVT and Valve 
Position. 
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This is what the analog input values screen 
looks like when in the "change mode". The 
Change mode selection for the 5 analog inputs 
is active when the text is reversed. 

UV Intensity Sensor Adjustments 

This screen is displayed when you enter the 
Sensor button. The screen allows UV sensors 
of a DVGW system to offset the intensity 
reading by +/- 1 0 % from the live value. The 
reversed text values are values that are 
displayed and used for calculations on the main 
screen. If the percentage is 0% then no 
compensation is being used. This function can 
also normalize multiple sensors readings to 
have their displayed values closer together. 
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Technician Level Access Screens 

To access these screens you must have 
entered the Technician's Password. Then, from 
each of the previous Analog Input-Output 
Screens select the Change button. The text will 
reverse (dark text with light background) 
indicating that change mode has been entered. 

Within these screens the Technician is able to 
select which Analog Inputs and Outputs they 
wish to utilize. The UV Intensity Input is 
mandatory and is designated in the Operator 
Level Access Screens. As options, Flow Rate 
and Reactor Hi Temp (Reactor High 
Temperature) are also available. 

lOll: The UV Intensity can be displayed fo1 
each UV Sensor or as an average of 
'mvlbple sensors. Displaying both 
individval intensities and an average 
of all UV Sensors simvltaneovsly is 
also an option. 

To designate Inputs and Outputs move the 
cursor to the line of choice, and press enter to 
scroll through the list of items that could be 
connected to that particular input or output on 
the board. Once the corresponding item is 
displayed, arrow up or down to another line. 
Continue until all lines are configured as 
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required. Move the cursor to Save and then 
press enter ...,Jto accept and keep all changes. 

A blank line indicates that the Input or Output 
has not been configured. 

Other Analog inputs devices: 

UVT (opti-view), Flow, Valve and Reactor High 
Temperature 

The Controller board can accept a 4-20mA 
signal from 24VDC loop powered and non
powered devices. 

4-20mA Non-Powered Devices: 

ANALOG DEVICES 
<EXTERNAL TO PANEL) CGREEN/ 

Controller 
<:5 ,---- SHIELD> 

P40 boo.rd 
OJ 

GNDl 
'- '-

~ OJ 0 

"' V\ CBLACk) 
0 c RL ANALOG 
0. OJ v- ( ) I (/) INPUT 1 
c > CBROIJN) 4-20r~A 
0 V+ z :::J V+ v 

'-------

4-20mA Powered Devices: 

Opti-view UVT or Flow meter or other 

ANALOG DEVICES Controller 
<EXTERNAL TO PANEL) CGREEN/ P40 boo.rd -

SHIELD> 

GND ] <:5 "' ~ Q; 
Q; 

> CBLACk) COM ANALOG '-
Q; I v- ( ) -24VDC INPUT 2 
"' +' 
0 0. CBROIJN) 4-20"'A 

CL D RL V+ v 
'-------

System Settings Screens 
These screens can be accessed through the 
Main Menu by selecting the System SeUings. 

The access to screens is limited to the level of 
access entered into the login screen. 

Operator Access Level Screens 
The first three screens are available for the 
Operator to adjust, however changes should 
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not be made unless you are familiar with the 
consequences of doing so. 

This screen allows the Operator to adjust the 

Note: 

following: 

During starluA the UV Sensor A/ann 
Delay+ an 18 second alarm 
suspension will occur before an 
a/ann appears. Refer to the Nonnal 
Operation headlilg 1il this chapter for 
more details. 

Wiper Timer Adj:(For systems with a Wiper). 
This feature sets the cleaning cycle 
frequency. 

Operation Mode: This mode selector can be 
changed to: 

o Local -control at the CP by the 
controller. 

o Remote - control by an external device 
by powering a voltage loop into the 
P40's voltage sensing circuit. 

o SCADA - Remote control by an 
external device through SCADA 
communications 

On/Off Power: This is a counter that keeps 
track of the number of times the power to 
the system (i.e. Board) is cycled ON/OFF. 

On/Off Lamps: This is a counter that keeps 
track of the number of times the power to 
the Lamps (i.e. UVR) is cycled ON/OFF. 

Wiper Cycle: Systems with Wipers use a 
counter that keeps track of the number 
wiping cycles. 

Run 100% Power: By changing this field to 
"ON" the Operator can force the system ON 
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to override Critical Alarms that would shut 
the UVR down. The system can only be 
forced ON for a maximum of 4 hours. "R" 
indicates Reset. 

Wiper Reset and Home: (For systems with a 
Wiper). Clears the wiper fault alarm(s) and 
sends the wiper to the home position. 

This screen allows the Operator to adjust the 
following: 

Alarm Delay: range 1 0- 999 seconds. 

Major Low UV STP: This is a preconfigured, 
nonadjustable field that indicates at which 
value a Major Low UV Alarm will be 
triggered. 

Reference Sensor Test:: This field allows the 
Operator to turn on a 2 minute delay for all 
UV Sensors alarms. This allows the 
operator time to remove UV Sensor(s) and 
temporally insert a reference UV Sensor to 
verify the sensor is still within calibration. 

Open: Fail-Safe Logic (default), 

Normal operation, Remote 
Standby, "System On-line", "System 
Warming" and "Common Major Siren": 
24VDC Relay contacts closed and LED is on. 

Alarm active or UV System is off: 24VDC 
Relay contacts open and LED is off. 

~ 
OIUDON 

The Run 100% Power option 
is available as a temporaty 
solution. This option is not 
intended for extended use. 
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Closed: Non Fail-Safe Logic, Relay contacts 
close and LED is ON for active alarms 
Nonnal operation and Remote 
Standby: 24VDC Relay contacts 
open and LED is off. 

Alarm active, UV System is off, 
"System On-line", "System 
Warming" and "Common Major 
Siren": 24VDC Relay contacts 
closed and LED is on. 

Note: In order to use all tile available 
!Analog Output~ additional Analog 
Boards must be purchased. See yout 
System Verification Label located at 
tile front o!tlle manual /Or tile 
!number or Analog Boards provided 
with your system. 

Once you press enter for the reference sensor 
test, the display changes to the main screen 
with a 2 minute count down timer shown 

The following system settings screen 
information should not be reconfigured unless 
otherwise authorized 

The information presented on this screen 
includes the System Type, With or Without 
Automatic Wiping, Equipment Usage (I.e. 
Drinking Water}, Number of Lamps, Lamp 
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Length (ie. 36 for 36 inch}, Current Time and 
Date, Firmware Name, and Version & Date. 

Technician Level Access Screens 
To access these screens you must have 
entered the Technician's Password at the Login 
Screen. Then from the previous System 
Settings screen select the "Next button. 

This screen allows the Technician to change 
the following 

Reset Lamp Hours: This field allows the 
Technician to reset the Lamp run time hours 
to zero. This should occur on every 12,000 
hours when the all the UV lamps are 
changed at the same time. 

Language Selection: This field allows for 
language selection. Options are: French, 
Dutch, German, Spanish and Norwegian. 

ON/OFF Cycles Reset l This field allows the 
Technician to reset the System ON/OFF 
Main Power Cycles to zero. 

ON/OFF Lamps I Res~~l: This field allows the 
Technician to rese e Lamp ON/OFF 
Cycles to zer.,::.o~___, 

Factory Config I Reset I: This field allows the 
Technician to reset the System Controller 
back to thj facto~ settings. 

Wiper Cycles Reset : (For systems with a 
Wiper only). This field allows the Technician 
to reset the Wiper Cycle counter to zero. 

Wipel Lamps ON or OFF 1: This field allows the 
Technician to have the controller wipe the 
Lamps regardless if the Lamps are powered 
or alternatively only wipe when the Lamps 
are on. 
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DVGW Screen Shot (below): 

EPA Screen Shot (below): 

This screen allows the Technician to adjust the 
following: 

Set Clock: This field allows the Technician to 
adjust the system Time. 

Set Date: This field allows the Technician to 
adjust the system Date. 

Change Technician Password: This field 
allows the Technician, who would have 
correctly entered their password, the ability 
to change it. 

Trend Time: This Field allows the Technician 
to change the duration of the Trending 
feature to either 12 minutes or 1 hour (for 
testing) or 24 Hours or 1 week (for normal 
operation). 

Hi Temp Off Delay: This field allows the High 
Temperature Off delay to be set anywhere 
between 0- 15 minutes. If '0" is selected, 
lamps will turn off immediately. 

SCADA Command: This field allows the 
SCADA Command to be set to Enable (E) 
for normally operation or Disable (D) to 
block SCADA commands and perform Local 
operation and/or or testing. 
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Trend Screens 

The Trend Screens provide live graphical 
displays based on the Analog Input readings 
from any of the analog devices connected to 
the Board. Trending can be shown over a 
period of 12 minutes, 1 hour, 24 hours or 1 
week. 
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Wiper Screen (AMWS) (For systems with a 
Wiper). 

This screen can be accessed through the Main 
Menu Screen by selecting Wiper Status. 
Alternatively, if you are in the Main Screens this 
screen will automatically pop up upon the start 
of a wipe sequence. Once the sequence is 
complete it will return to the Main Screen. 

The Wiper screen provides the Operator with 
the following information: 

o Next Wipe In- Displays the time 
remaining until the next wipe cycle is to 
occur, indicated in hours. 

o Wiper Cycle -Indicates how often the 
Wiper will cycle. 

o Rev - Number of revolutions the Wiper 
has turned during extend or retract 
sequence. 

o L: Represents the Limit Switch. The L 
will blink and "fault" will appear on the 
screen if a fault associated with the 
switch occurs. 

o C: Represents Revolution Switch 
Count. The "C"will blink and "fault" will 
appear on the screen if a fault 
associated with the counter occurs. 

o M: Represents the motor. 

o Wipe Now: When selected will initiate a 
wipe sequence. 
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1111: The Rev number is useful for 
determining the location of the Wiper 
Vf it repeatedly stops at a location ano 
Vs faulted. The Rev number divided 
[by 10 equals the approxtinate 
Vocation in inches from the start 
~ositton of the wipe sequence. 

The screen also graphically displays the UVR 
wiping as it is in progress. 

Wiper Sequence Timer (AMWS) (For systems 
with a Wiper) 

The system is delivered from the factory with a 
frequency setting of one wiping cycle occurring 
every 8 hour period. The wiping cycle duration 
is approximately 65 seconds. 

This setting is a starting point for initial system 
set-up. The wiping frequency can be increased 
or decreased based on water quality and 
system performance (UV Intensity). A good 
understanding of your water quality will enable 
the Operator to adjust the Wiper cycle 
frequency to maximum efficiency. 

One of the imbedded features of the Board is 

IDII: While the J.#per system is in the 
!Auto Power Off mode, the UV 
system remains operating not 
compromising the disinfection of the 
water, however, attention to the 
Wiper system should be addressed 
as soon as possible. 

the Auto Power off. 

Wiper Auto Power Off (For systems with a 
Wiper) 

If the Wiper encounters significant resistance 
while operating, the Gear Motor will 
automatically turn off, protecting both Wiper 
Assembly and Quartz Sleeves. The display will 
flash "Fault" which indicates the Wiper is not 
functioning properly. 

Submittal 



TROJANUV· 
WATER CONFIDENCE" 

& 
CAUTIO I 

If yoo hear or sospect 
Sleeve breakage, do not 
wipe by resetting the power. 
Yoo will break more Sleeves 
or Lamps. 

The Operator can reset the Wiper system by 
turning the CP off, waiting 1 0 seconds and 
turning the power on again. Alternately, the 
Operator can remove the Wiper Assembly from 
the chamber to diagnose the problem. 

The other button labelled WIPE NOW allows 
the Operator to do a manual wipe sequence at 
any time. 

Automatic 10 test wiper cycles: 
This automatically tests 10 wiper cycles to 
confirm wiper is functioning correctly. This 
saves some time if you want to know if the 
wiper system is okay without standing and 
waiting to push the "Wipe Now" button 1 0 ten 
times. 

Turn the main panel power off to the controller 
P40 board, press and hold the UP arrow on the 
keypad and turn main power back ON. Keep 
holding the UP arrow until you see the wiper 
screen. This will take about 17 seconds to see 
the following screen. This test mode will run 1 0 
wiper cycles with 1 0 seconds between each 
wipe. The wiper cycles are counted on the 
screen just below and to the right of the word 
"Running". The screen will return to normal after 
1 0 wiper cycles. If you don't want to run all 1 0 
cycle then just turn main power off and then on 
again to cancel this test 
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Analog Menu Screen 
Technician Password required to display this screen. 

Please see Table 1.2 for Analog option availability 
for the all the different UV System Types. 

You will only see this screen if your UV system 
has the ability to have the option. To access 
this screen, select Analog Menofrom the Main 
Menu screen. From the Analog Menu screen, 
the operator can select Flow Rate to access the 
following Flow Rate configure screen. 

UV Transmittance 

UVT data "Source" selected to "OFF" 

UVT Pass-Th ru: 

Move arrow cursor to "Source" and press the 
enter button on the keypad. This display shows 
a signal connection caution message for 5 
seconds. 

Then you will see the following screen. 
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This option allows any system to display and 
Pass-Thru UVT data to an analog output or 
send to SCADA. The customer can set Minor 
and major alarm set-points for alarms. The UVT 
alarms no effect on the UV system operation, 
but can be seen on the display and configured 
to any of the 7 digital alarm relays. The UVT 
data is not used for and system performance or 
Dose calculations in anyway. The minimum 
UVT is 70% and the maximum is 100%. The 
horizontal bar graph on the main screen shows 
the UVT scale from 70-100%. 

UVT Entered, Live or SCADA: 

This is only available for EPA system approved 
MS2 RED Pacing UV systems 

Entered UVT: 

If you don't a live UVT signal you can entered in 
the worst case value of your water quality for 
Pacing calculations. If you change the Source 
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to "Off', the calculations use 70% UVT to 
calculate Dose. 

Live 4-20mA UVT: 

SCADA 4-20mA UVT: 

This signal is transmitted from the PLC using 
the Modbus communications and received by 
the Controller board. 
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Flow Rate Conf~gure Screen (Optional) 

This screen allows the Operator to adjust the 
following: 

Flow Rate Units: Selections include USGPM, 
USMGD, m3/h, m3/d, and Lis. Flow Rate must 
initially be entered as m3/h. 

1111: If a Flow Rate Unit is selected that 
sets the Full Scale to a value with 4 
digits and 1 decimal or greater a 'Toe 
Hi" indicator will appear instead of th6 
Full Scale value. This indicates that 
the selected Flow Rate Untl cannot 
~e used Select another Flow Rate 
Unit to conttilue. 

Source: The operator can select if the Flow 
Rate will be drawn from an Entered Value or 
from a Live Value. Depending on the source 
selected one of the following will appear: 

Entered Value: Values can be set between 0 
and 6553.5 as determined by the operator 

Move arrow cursor to "Source" and press the 
enter button on the keypad. This display shows 
a signal connection caution message for 5 
seconds. 

TrojanUVSwitt™sc 0-Series 
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CAUTION 
Entered Flow· 

If process flow exceeds !IJe 
Entered Valv~ disinfection 
cannot be guaranteed by the 
Trojan UV System. Trojan 
recommends that the Operator 
set the Entered Value no 
higher than the anticipated 
process flow to ensure safe 
dose delivery. In additio~ 
ensure that an appropriate 
safely factor is included in the 
Entered Value to allow for 
fluctuation. 
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Live Value: 

The measured live 4-20mA analog signal value. 

Noll: Row rate values cannot exceed the 
maximum flow rates as described in 
the Maximum Row Rate Table 1. 1. 

TrojanUVSwift ™sc D-Series 
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CAUDOI 
Live Flow: 
Due to the customer supplied 
Row Meter type, Full Scale 
settings must be adjt/sted to the 
maxtmum flow rate or less as 
described in the Maxtmum Row 
Rate Table 1. 1. The delault 
settings are 4mA (equivalent to 
zero flow) and 20mA (equivalent 
to 300 m3/hr). The default 
numbers are valid lor 006 
models only. The defaults must 
change lor use with 012 and 
030 models. DisinFection 
cannot be guaranteed by the 
Trojan UV System iF scaling is 
incorrect 
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Major 

Alarm: This Major High Flow Alarm set point 
will automatically match the value entered for 
the Full scale setting and can be used to trigger 
valve close or start-up a standby UV reactor. 

Full Scale: Values can be set up to the 
Maximum Flow Rate for each model. Refer to 
Table 1.1 for each model's maxim urn flow rates. 
The default value of 300m3/hr is set for a 006 
model. For any other model, this default needs 
to change accordingly. 

SCADA Selection for Flow: 

Full scale setting warning screen is displayed 
for 5 seconds. 

Then you seen this screen 

Reactor Hi Temp (Reactor High Temperature) 
Configure Screen (Optional) 

This screen allows the Operator to adjust the 
following: 

Reactor Temperature oc I °F: Temperature 
can be set to either Celsius or Fahrenheit from 
the Systems Setting screen page 2 if the analog 
Reactor Temperature option is enabled. 

Note: This option replace of the digital end 
plate temperature sensor, the controller cannot 

TrojanUVSwitt™sc D-Series 
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operate using both analog and digital 
temperature sensors. 

Source: This field is a pre-configured live, 
measured 4-20mA analog signal reading. 

f;' ~~:!.:::r c tc. r-- T ;.~~ 1 ,-, F· ~:: ('· .:; t ~~-~ (--,~ -~~~ 

~-:-~ ~~~ l __ l r-- f:=- ,::~ ~!jlli~lSih~ii.Ji~E~~iii:lL~liill~ill 

L.. i ! . .It~ [ __ i .~ 1 ;_,: i;::: _,::>:+ ,, •.:; 
t·1:;\ _t •:A· Hi "' i·. \' i ,_ ·F 
Cr· , + H ~ _::1[··. ,:~ ~."c.', •.:. 

~ ~ ~]~c ~~::~·~ ~JI~;~~~m~1sn:;i~t~~~ill 
Major High Alarm: This Major High 
Temperature alarm set-point acts as a warning. 
This field is adjustable between 0- 60 oc (32 -
140 °F). Default is 45 oc (113 °F). 

Critical High Alarm: This Critical Temperature 
Alarm set point is adjustable between (0} and 
60 oc (32 and 140 °F). The default setting is 50 
oc (122 °F). This Analog Reactor Temperature 
option works in a similar fashion to the Reactor 
Hi Temp (Reactor High Temperature) Digital 
Input. If the timed delay setting is set to 
between 1 and 15 minutes, a delay will occur 
before the alarm occurs and the lamp de
energize. Setting a delay of (0) minutes causes 
the alarm to occur and the lamps to de
energized immediately. 

Full Scale: This value is preconfigured at 100°C or 
212 oF depending on the Reactor Units set. It cannot 
be adjusted. 

Valve Position 

Live Pass-Thru: 

Move arrow cursor to "Source" and press the 
enter button on the keypad. This display shows 
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a signal connection caution message for 5 
seconds. 

This option allows any system to display and 
Pass-Thru position data to an analog output or 
send to SCADA. The customer can set minor 
and major alarm set-points for alarms. The 
valve alarms have no effect on the UV system 
operation, but can be seen on the display and 
configured to any of the 7 digital alarm relays. 
The valve data is not used for and system 
performance or Interlocked in anyway. The 
Valve position range is 0-100% on this screen. 
The horizontal bar graph on the main screen 
shows the Valve position UVT scale from 0 -
100%. 

Valve Control 
This can be done by using some of the 7 alarm 
relays and 24VDC signals to trigger other 
circuits to open or close valves. 

Examples: 

"System On-line" status can be configured to an 
alarm relay to close a 24VDC voltage loop to 
send to another circuit to "Open Outlet valve". 

"Dose Low Major" or "High Flow Alarm" status 
can be configured to an alarm relay to open a 
24VDC voltage loop to send to another circuit to 
"Close outlet valve". 

TrojanUVSwift ™sc D-Series 

Control Panel (CP) 

Tills area intentionally left blank. 

Submittal 
5-30 



..... · . . . . ". 
TROJANuv· 

WATER CONFIDENCE'" Control Panel (CP) 

5.4 System Status and Common Alarm List 

OIUTIII 

~ This system uses ultraviolet light to reduce the concentration or pathogens to a 
non-infectious level. Non-observance of the maintenance Instructions or the alarm 
messages will diminish the effectiveness orthis system. Required disinFection 
effectiveness is no longer guaranteed and the reqll!rements of the water supply 
regulations are no longer being met A health risk exists. 

System On-Line 

Common Alarm 

Common Minor 
Alarm 

Common Major 
Alarm 

Common Major 
Siren 

5.5 Alarm Overview 

Minor Alarms 

All Products 

Any Minor Alarm present 

Any or Critical Alarm 
resent 

Any Major or Critical Alarm 
resent 

None Digital output 
SCAD A output 

On a minor fault the UVR will remain On-Line. Minor alarms will display on the CP and alarm relays will 
be deactivated. On a Minor alarm, action should be taken to correct the problem soon after the alarm 
but disinfection may or may not be okay. 

Wiper Alarms only valid if your UV System has the Wiper option. 

Low UV Intensity 1 Minor 

Low UV Intensity 2 Minor 

Low UV Intensity 3 Minor 

Low UV Common Minor 

UV Sensor 1 Alarm 

TrojanUVSwift ™sc 0-Series 

All systems except 
EPA 
&& 

After warming up 
&& 

Not Ref. Sensor Test 

EPA only 
&& 

After warming up 
&& 

Not Ref. Sensor Test 

Measured value < Minor 
UV Intensity Alarm 

Setpoint 

Any Low UV Intensity 
Minor Alarm 

No UV Intensity signal 

5-31 

Alarm 
Delay 
(10s 

default) 

Alarm message 
display 

Digital output 
SCADA output 

Common Low UV 
Minor Alarm 

Common Alarm 
Common Minor 

Alarm 
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EPA only 
&& 

No. of Sensors > 1 
UV Sensor 2 Alarm && 

After warming up 
&& 

Not Ref. Sensor Test 

EPA only 
&& 

No. of Sensors > 2 
UV Sensor 3 Alarm && 

After warming up 
&& 

Not Ref. Sensor Test 

Alarm message 
display 

Digital output 
Any product Lamp Fault SCADA output 

Lamp XX Alarm Minor && Ballast Fault Common Alarm 
After lamps are ON Loss of Lamp Fault Signal Common Minor 

Alarm 
Flash Number of 

Lamos 
After warming up 

Low UVT Minor Alarm 
&& UVT < Minor UVT Alarm 

UVT analog signal Setpoint Alarm message 

enabled display 

Valve Position > Minor Digital output 

Valve Open Minor 
Valve Posijion analog 

Valve Posijion Alarm SCADA output 
signal enabled 

Setpoint Common Alarm 

Any product 
Common Minor 

EOLL < Elapsed Hours < Alarm 
End Of Lamp Life Hours && 

EOLL + 250 
After lamps are ON 

Wiping System Wiper stops if 
enabled Revolution speed < 1 rps moving 

Wiper Home Alarm && OR Alarm message 
Homing not Revolution count > 300 display 
completed Wiper fault display 

Wiping System 
enabled 

Revolution speed < 1 rps 
None 

&& Wiper Revolution Alarm 
Limit I Spring wiper 

OR 
Revolution count > 300 && Digital output 

Homing completed SCADA output 

Wiping System 
Forward I Reverse time out Wiper General 

OR Alarm 
Wiper High Pressure Alarm 

enabled High pressure signal Common alarm && 
Hydraulic wiper OR Common Minor 

No high pressure input alarm 

Wiping System enabled Home limit switch signal is && 
Wiper Limit Switch Alarm 

Homing process 
not right when wiper stops, 20 Seconds 

complete 
extending or retracting 

TrojanUVSwitt™sc D-Series Submittal 
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Wiper stops if 
moving 

Wiper Home alarm 
Alarm message 

Wiping System enabled OR 
display 

Wiper General Alarm && Wiper Limit SW Alarm None 
Wiper fault display 

Without End Cap Alarm OR 
Digital output 

Wiper Revolution Alarm 
SCAD A output 
Common alarm 
Common Minor 

alarm 

Refer to section 8-1 for a/ann indicators and troubleshooting 

Major Alanns 
On a Major alarm immediate action is required by the Operator to ensure that disinfection is not compromised. 
AI I ·11 b d . d arm re ays WI e eact1vate . 

Alarm Availability Activewben Delay Action 

Alarm message display 
Low UV Intensity I Digital output 

Major SCAD A output 
Low Dose Major output 

Low UV Common Major Alarm 

Measured value< Major 
Common Alarm 

Low UV Intensity 2 UV Intensity Alarm 
Common Major Alarm 

Major setpoint 
Alarm Delay Common Major Siren Alarm 
I Os default for System On-Line deactivates 

After Warming up 
measured < setpoint - Achieved Dose An. Output && 

Not Ref Sensor 
10% (DVGW) 

Low UV Intensity 3 Test 
Dose trend value (DVGW) 

Major 2m for measured > Flash dose display 
setpoint- 10% Latch 100% BPL 

Alarm message display 
Digital output 

Low UV Common Any Low UV Intensity 
SCAD A output 
Common Alarm Major Major Alarm 

System On-Line deactivates 
Common Major Alarm 
Common Major Siren 

Alarm message display 
Digital output 

SCAD A output 
Common Alarm 

Common Major Alarm 

Any Product 
Common Major Siren Alarm 

Ballast XX Alarm && Ballast Fault 
Alarm Delay Dose Major Alarm 

Major After lamps are 
Loss og Ballast Fault 

(lOs default) 
MS2 RED Dose Alarm 

Signal B.s RED Dose Alarm 
On 

System On-Line deactivates 
Achieved Dose An. Output 

(DVGW) 
Dose trend value (DVGW) 

Flash dose display 
Hold 100% BPL while present 

TrojanUVSwift ™sc D-Series Submittal 
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Multiple Lamp 
No. of Faulted Lamps> 

Alarms 
Multiple Lamp Alarm 

Setpoint 
After warming up 

Low UVT Major && UVT < UVT Major 
Alarm UVT analog Alarm Setpoint 

signal enabled 

After warming up 
Higb Flow Alarm && Flow> Flow High Alarm 

Mlijor Flow analog Setpoint 
signal enabled 

Valve Position Valve Position> Valve 
Valve Open Major 

Alarm 
analog signal Position Major Alarm 

enabled Setpoint 

After warming up 
Analog Signal< 2 rnA 

&& (Live) 
No Flow Alarm Major 

Flow analog 
Or 

Flow Value= 0 
signal enabled 

(Entered, SCADA) 

No Valve Signal 
Valve Position 

Analog Signal< 2 rnA 
analog signal 

Alarm Major 
enabled 

(Live) 

After warming up 
Analog Signal< 2 rnA 

(Live) 
No UVT Signal && 

Or 
Alann Major UVT analog 

UVTValue=O 
signal enabled 

(Entered, SCADA) 
UVSwiftSC Lamp Fault 

DVGWB,CorD Ballast Fault 
reactor UV Intensity Major 

Low Dose Major UVFit Theoretical Alarm 
Dose reactors Lamps NOT ON 
UVLogicDP Lamps Warming 

reactors Dose Target not met 
UVSwiftSC EPA 

B.s RED Low Major D06orDI2 
reactor 

UVSwiftSC EPA Lamp Fault 

MS2 RED Low Major 
D30 reactor Ballast Fault 

UVFitNWRI Lamps NOT ON 
Reuse reactors Lamps Warming 

UVSwiftSC EPA Dose Target not met 

VIR RED Low Major 
D06 or Dl2 
Adenovirus 

Reactor 

No valid communications 
Slave Communication Any Master/Slave 

received from Slave 
Alarm configuration 

within I minute 

SCAD A 
SCAD A 

No valid communications 
Communication 

Operation Mode 
received from SCAD A 

Alarm within 15 seconds 

TrojanUVSwift ™sc D-Series 
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Alarm message display 
Digital output 

SCAD A output 
Common Alarm 

Common Major Alarm 

Alarm Delay 
Common Major Siren 

System On-Line deactivates 
(I Os default) Hold 100% BPL while present 

Alarm message display 
Digital output 

Common Alarm 
Common Major Alarm 

Hold 100% BPL while present 
Alarm message display 

Digital output 
SCAD A output 

System On-Line deactivates 
Flash Dose Display 
Dose Trend value 

Lamp or Ballast alarm Latch I 00% BPL 

delay 
OR 

Dose Alarm Delay 
OR Alarm message display 

None Digital output 
SCAD A output 

System On-Line deactivates 
Latch 100% BPL 

Alarm message display 
Digital output 

SCAD A output 

None 
System On-Line deactivates 

Common Alarm 
Common Major Alarm 

Common Major Siren Alarm 
Hold 100% BPL while present 
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5.6 Input and Output Overview 

Refer to section 8-1 for alarm indicators and troubleshooting. 

Table 1.1 

Control Panel (CP) 

The corresponding chart displays the maximum flow rates that trigger a "High Flow Major Alarm" in the 
SwiftSC D Series 

UVSwiftSC Model 
Maximum Flow Rate 

m3/h m3/d USGPM USMGD L/s 
D03 222.6 5,342.4 980.08 1.41 61.83 
D06 382.2 9,172.8 1,682.7 2.42 106.17 
012 845.5 20,292 3,722.62 5.36 234.86 
018 1343.9 32,253.6 5,917 8.52 373.31 
030 2094.4 50,265.6 9,221.37 13.28 581.78 

Table 1.2 

This table dipicts how the Analog inputs are used or not used for pacing of the different systems. 

UV Systems P40 Controller Analog Input - Maximum 5 Inputs Analog - Max 4 Outputs 

~ .. " 
~ 

FLOW UVT ~ 2: .. :!! .. .. 0 s " > 0 
0:: 1: 

uv 2 a. 1: 
., 

~ "' <t <t .c E 0 .. .!! 1: 

Sensor " 0 " 0 > ·c, 
• <!: <t > <t 

1-
" :2 .. ::J 

I! (s) ., ::J ., I-; ., :c "' f 
..J 0 ~ 0 ., 0 0 ~ .. ... U) ... U) .. 7: 0.. > ... ! ... " 0.. <t <t 

0 1: 0 " w w <t <t <t <t 
.~§ 

.. ::J E E E system Model 4-20mA 4-20mA 

., ~ 
'""" 0 0 0 

..JN 0..1- N N N ... ... ... ... 
Pacing Or 

D03 Yes Yes Yes No No No Yes Yes Yes Basic Yes No 

1 
Dose 

Pacing Or 
D06 Yes Yes Yes No No No Yes Yes Yes Basic Yes No 

Dose 

s: Yes, Yes, 
Pacing Or 

(!) D12 Yes Yes Yes No No No Yes Yes Yes Basic Yes Yes > It It 
0 Dose 

2 uses uses 
Pacing Or MAX Min 

D18 
value Yes Yes Yes 

value 
No No No Yes Yes Yes Basic Yes Yes 

0 Dose 
U) 

Pacing Or = -~ D30 3 Yes Yes Yes No No No Yes Yes Yes Basic Yes Yes 

~ Dose 
::;) Pacing Or 

D03 Yes Yes Yes Yes Yes Yes Yes Yes Yes Basic Yes No 
Dose 

D06 

EPA D12 1 

D18 

D30 
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Critical Alanns 
On a critical fault the UVR will be placed into Shutdown. On a Critical alarm the system CP will take 
immediate action to prevent damage to the equipment and immediate action is also required by the 
Operator and ensures that disinfection is not compromised. 

***For the Reactor High Temperature Alarm, a timed critical response can be set to allow for plant 
personnel to correct the problem or bring other equipment on-line. 

Alarm Availability 

Reactor High Digital Reactor High 
Temperature Critical Temp signal enabled 

End Cap Off Alarm End Cap LirnitSW 
Critical digital input enabled 

Refer to section 8-1 for alarm ;ndicators and 
troubleshooting 

TrojanUVSwift ™sc D-Series 

Active when 

End plate temperature 
switch is above 50° Celsius 

Loss of digital signal 

5-36 

Delay Action 

Alarm Delay Turn Lamps Off 
(1 Os default) Alarm message display 

+ Digital output 
Hi SCADA output 

Temperature System On-Line 
Off Delay deactivates 

Common Alarm 
20 seconds Common Major Alarm 

Common Major Siren 
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5.7 Input and Output Overview 
Item Inputs I Outputs Type Mode Source 

Standard Inputs and Outputs 

UV Sensor (1- 3) Input Analog 4-20mA System 110 

Alarms (1- 7) Output Digital 
Normally Open 

Customer 110 
(NO) 

Optional Inputs and Outputs 

Optional Inputs and Outputs cannot typically override standard provided Inputs and Outputs. 

Analog (4) Output Analog 4-20mA System 110 

Remote ON/OFF Input Digital 
Voltage Sensing 

Customer 1/0 
Input 

Wiper Option -
Input Digital 9.4Hz Pulse System 1/0 

Revolution Sensor 

Wiper Option -
Input Digital 

Normally Closed 
System 1/0 Limit Switch (NC) 

Wiper Option -
Output Digital 

Normally Open 
System l/0 Extend (forward) (NO) 

Wiper Option -
Output Digital Normally Open 

System 1/0 Retract (reverse) (NO) 

Max Power 
Response Loop 

Voltage Sensing Uumps to 100% Input Digital Customer 1/0 
power)- Only for Input 

Pacing systems 

TrojanUVSwiftTMsc D-Series Submittal 
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Additional Inputs and Outputs 

The following are available for custom applications. This list is not intended to cover all options. It is a 
representative list of options that sites may wish to exercise. Custom applications, like the ones that 
follow will allow a site to wire device information into our system by these analog inputs. The controller 
will provide a graphical display of the information only. Also, if a signal is brought in, it can then be 
wired out of our system to another if required. If you have a specific request, please contact your 
representative. Additional Inputs and Outputs cannot typically override standard provided Inputs and 
Outputs. 
***It is possible to have up to 5 Analog Inputs and 4 Analog Outputs in total. 

Reactor High Input I Output 
Analog 4-20mA 

System and or 
Temperature (See note above) Customer I/0 

UVT 
Input I Output Analog 4-20mA System and or 

Pass-Thru or Live Customer I/0 

Flow Rate 
Input I Output Analog 4-20mA 

System and or 
D series only Customer I/0 

Valve Position Input I Output Analog 4-20mA 
System and or 

Pass-Thru only Customer I/0 

5.8 Digital Output Wiring Diagrams 

TrojanUVSwift "'sc D-Series Submittal 
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TROJAN EQUIPMENT 

CONTROL BOARD 

f-

REMOTE ON ~ D/1 1 
f-

MAX POWER 100% ~ D/1 2 

IT 

DISCRETE INPUTS 
24-240VAC 
24-240VDC 

(TYPICAL) 

TrojanUVSwiftTMsc D-Series 

-

D/0 7 
-
+ -

D/0 6 
-
+ -

D/0 5 -
+ 

t--

D/0 4 
-
+ 

t--

D/0 3 :;: 
t--

D/0 2 -
+ 

t--

D/0 1 -+ 
t 

NORMALLY OPEN 
DRY CONTACTS 

1 .0 AMP @ 24VDC 
(TYPICAL) 

Control Panel (CP) 

DIGITAL OUTPUT WIRING 

CUSTOMER EQUIPMENT 

. 
I 
I 
I 
I 
I 
I 
I ISOLATION RELAY 
I NORMALLY 
I CLOSED (NC) 120VAC 
• 

l9COIL c 8- SUPPLY 

; Lo- L Nf-
PUMP I + -t--

I 24VDC NORMALLY 
I SUPPLY OPEN (NO) 
I 
I 
I 
• 

Submittal 
5-39 



. ..• . . · . ... . . ... 
TROJANuv· 

WATER CONFIDENCE'" 

TROJAN EQUIPMENT 

Control Panel (CP) 

PLC OUTPUT WIRING 

CUSTOMER EQUIPMENT 
CUSTOMER PLC 

PROC- I OUTPUT I INPUT 
ESSOR CARD CARD 

I 
CONTROL BOARD 

I 
I 
I 
I 

I 
120VAC r--
POWER I-
SUPPLY 

REMOTE ON 

MAX POWER 100% 

LY:8o11 1 

mD/1 2 

ti 
I 

DISCRETE INPUTS 
24-240VAC 
24-240VDC 

(TYPICAL) 

TrojanUVSwiftTMsc D-Series 

D/0 : 

D/0 : ISOLATION RELAY 
I NORMALLY 

D/0 1 CLOSED (NC) 

D/0 COIL £?3 I I 

I 
NORMALLY OPEN 
DRY CONTACTS 

1.0 AMP @ 24VDC 
(TYPICAL) 

5-40 

NORMALLY 
OPEN (NO) 

IF PLC CARDS ARE 24VDC, 
YOU CAN CONNECT DIRECTLY 

TO THE CONTROL BOARD 
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REACTOR HIGH TEMPERATURE DRAIN WATER DIGITAL OUTPUT WIRING 

TROJAN EQUIPMENT 

UV REACTOR 

3 POSITION 
SELECTOR 

CUSTOMER EQUIPMENT 

CONTROL BOARD 
AUTO x:(HAND 

OFF~------------------, 

REMOTE ON 

MAX POWER 1 00% 

BD/1 1 

D/1 2 

DISCRETE INPUTS 
24-240VAC 
24-240VDC 

(TYPICAL) 

D/0 

D/0 

D/0 

D/0 

D/0 

D/0 

NORMALLY OPEN 
DRY CONTACTS 

1.0 AMP @ 24VDC 
(TYPICAL) 

WHEN ALARM RELAY THAT IS PROGRAMMED TO "REACTOR HIGH TEMPERATURE", 
NORMALLY D/0 4 GOES OPEN WHEN THE REACTOR WATER TEMPERATURE IS ABOVE 50'C 

THE CUSTOMER 24VDC WILL BE LOST AT THE ISOLATION RELAY. 

IF THE SELECTOR IS IN "AUTO", THE REACTOR WILL DRAIN IT'S WATER UNTIL THE REACTOR TEMPERATURE 
HAS COOLED BELOW SO'C AND THE CIRCUIT RESET. THIS WILL TURN OFF THE VALVE AND CLOSE THE DRAIN. 

THE SELECTOR SWITCH ALSO ALLOWS THE OPERATOR TO TEST OR MANUALLY DRAIN THE REACTOR. 

IT MAY BE DESIRABLE TO TURN THE SELECTOR TO "OFF" DURING WARM UP 
TO PREVENT THE VALVE FROM UNNECESSARY OPEN/CLOSING. 

TrojanUVSwitt"'sc D-Series 
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ISOLATION RELAY 
NORMALLY 

CLOSED (NC) 
~ 

COIL 

DRAIN REACTOR 
TO WASTE OR 
RECIRCULATE 
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TrojanUVSwift SC Reference Sensor Procedure- Gen2 

TrojanUVSwifttmsc 

UV Intensity Reference Sensor Procedure - Gen 2 Control Panel 
Part Number: 794802 
Revision: A 
Date: 2008-11-07 

Application 

This procedure is to be followed for reactors operating under US EPA based regulatory requirements for 
Municipal Drinking Water. 

Description 

The purpose of the reference sensor procedure is to verify the calibration of the duty sensor using a 
reference sensor. The duty sensor is an on-line sensor installed in the reactor that monitors UV intensity 
during operation of the reactor. The reference sensor is an off-line sensor of the same type as the duty 
sensor, and is used to monitor the calibration of the duty sensor. During the procedure, the reference 
sensor is mounted in the same sensor port as the duty sensor so that a comparative UV Intensity value 
(W/m2

) can be provided. 

Storage 

The Reference Sensor is provided with its' own protective case and is to be kept in a warm, dry, and 
clean environment. 

TrojanUVSwift ""sc 

CIITIII 
The lamps in this system emit ultraviolet light. Exposure to ultraviolet light can 
cause serious burns to unprotected eyes and skin. Never view ultraviolet light 
directly with the naked eye. 

Never look through the removable UV sensor window into the reactor 
when the system is running. 

Always view ultraviolet light through properly rated protective eyewear. Always 
wear protective clothing when exposed to ultraviolet light. 

CIITIII 
Wear Protective Gloves! 

Always wear protective gloves when working on equipment. 

Operations & Maintenance 
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Procedure Instructions 

TrojanUVSwift SC Reference Sensor Procedure- Gen2 

1. Verify that the reactor is operating normally, lamps are operational and sleeves are clean. Perform 
cleaning maintenance as required. Clean the sensor monitoring window if required, following the "UV 
Sensor Removal and Cleaning" section in the O&M UV Sensor Chapter. 

2. Allow the lamps to run for at least 10 minutes before performing the reference sensor procedure. 
Power level should be set at what is typically used during normal operation of the system. Note: Do 
not remove power to the system while performing the procedure (except in the case of 
emergency). 

3. Measure and record the UV intensity value 0JV/m2
) of the duty sensor in the table provided. The 

intensity value is displayed in the screen on the door of the Control Panel. 

:l UV Intensity Value fYV/m ) 

Main Screen 

Main Screen (2 Sensor System) 

4. To initiate a delay for all UV Sensor alarms for a 2 minute period (available only for firmware versions 
'K' and above) follow these steps: 

4.1. Press the Menu button (.,.J ) to enter the Main Menu Screen. 

Main Menu Screen 

4.2. Move the cursor to 'System Settings' line and press enter (.,.J ). 

4.3. Go to page 2 by pressing the • button (The page number is displayed in the bottom left 
corner of the screen). 

System Settings Screen - Page 2 

TrojanUVSwitt""sc Operations & Maintenance 
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4.4. Move the cursor to the 'Test' field and press enter (.-J ). 

4.5. The following screen showing the 2 minute countdown will appear and you can proceed to the 
next step. After the 2 minute period, the system will return to normal operation. 

System Settings Screen - Page 2 showing 
the 2 minute countdown 

5. Remove the duty sensor from the reactor by first removing the knurled nut (rotate counter-clockwise). 

6. Remove the duty sensor by pulling it straight out of the UV Sensor Window Body. 

6. Record the duty sensor serial number in the table provided. Refer to Figure 1 below for location of 
the serial number on the body of the sensor. 

Serial Number: 
T9 047 

Figure 1 

TrojanUVSwift"' sc Operations & Maintenance 
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TrojanUVSwift SC Reference Sensor Procedure- Gen2 

7. Record the reference sensor serial number in the table provided. 

8. Insert the Reference Sensor into the UV Sensor Window Body. 

9. Reapply the knurled nut by hand until it is snug (rotate clockwise). 

10. Remove the cable from the duty sensor and attach it to the reference sensor connector. Note: Some 
systems may come equipped with the Sensor Cable permanently attached to the Sensor. If 
this is true, use the 3ft. extension provided in your Reference Sensor Kit. 

11. Install the reference sensor into the same port as the duty sensor and measure and record the UV 
Intensity value (W/m2

} of the reference sensor in the table provided. Note: it is recommended to 
wait 2 minutes for the value to settle. 

12. Remove the reference sensor from the UV Sensor Window Body and reinstall the duty sensor. 

13. Reapply the knurled nut by hand until it is snug (rotate clockwise). Reconnect the sensor cable to the 
duty sensor. 

14. Calculate the calibration ratio and record the result in the table provided. (Note: the duty sensor 
intensity value is always divided by the reference sensor intensity value) 

15. Determine if the duty sensor meets the calibration ratio criteria. The ratio must be greater than or 
equal to 0.8 and less than or equal to 1.2. 

16. If the duty sensor does not meet the calibration ratio criteria then: 

16.1. Verify the operation of the reference sensor by installing a second reference sensor and 
repeating the reference sensor procedure. If a second reference sensor is not available, two duty 
sensors may be used by using the average intensity reading of these duty sensors as the comparitive 
value. 

16.2. Apply a duty sensor intensity value adjustment as detailed on page 5 in the "UV Duty Sensor 
Adjustment Procedure (Available only for firmware versions 'L' and above) section. 

16.3. If the duty sensor still does not meet the calibration ratio criteria, then the duty sensor must be 
replaced prior to resuming normal operation. Please refer to the 'UV Sensor Removal and 
Cleaning' section found in the UV Sensor Chapter in the O&M. 

17. Repeat the procedure for each remaining duty sensor. 

TrojanUVSwift"'sc Operations & Maintenance 
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TrojanUVSwift SC Reference Sensor Procedure- Gen2 

UV Duty Sensor Adjustment Procedure (Available only for firmware versions 'L' and above) 

UV Sensor Adjustment Screen 
(Example image shows a 3 sensor system) 

The UV Sensor Adjustment Screen allows the duty sensor(s) displayed intensity reading to be adjusted 
by ± 10 % from the live value. The reversed text values are values that are displayed and used for 
calculations on the main screen. In the example screen above, a -10% adjustment has been applied to 
the live values for UVI 1, UVI 2 and UVI 3 duty sensors, resulting in adjusted intensity values of 4 7 .15, 
46.41, and 22.46 W/m2 respectively. If the adjustment percentage is 0% then no compensation is being 
used. This function can also be used to normalize multiple sensors readings to have their displayed 
values closer together. To get to the UV Sensor Adjustment screen, complete the following: 

1. Go to the Main Menu. 
2. Move the cursor to the 'Analog In-Outputs' option and press enter (._l ). 
3. Move the cursor to the 'Change' button and press enter (._l ). 
4. Move the cursor to the 'Sensor' button and press enter (._l ). 

If, on application of a 10% maximum adjustment to the live intensity reading of a duty sensor, it still does 
not meet the calibration ratio criteria, then the duty sensor must be replaced. 

Note: 

1. This 10% value is added and subtracted from the raw UV intensity value displayed by the duty 
sensor(s). There is no accumulated percentage over time or for every time you add or subtract 
some percentage to the duty sensor intensity value. 

2. When the Customer resets the lamp Hours at the end of the 12000 hours, the± 10% will reset to 
zero for all duty sensors. This way it is not forgotten that there is an adjustment factor in use on 
some or all duty sensors. 

TrojanUVSwift "'sc Operations & Maintenance 
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TrojanUVSwift SC Reference Sensor Procedure- Gen2 

TrojanUVSwifttmsc UV Intensity Sensor Data Sheet 

Site: Operator: 
Date: %UVT: 

Duty Reference Calibration Ratio 
Duty Reference 

Sensor Sensor Calibration Ratio 
Sensor Sensor 

Reading Reading 
~0.8 and ~ 1.2 

Serial No. Serial No. 
[A] [B] ( [A] I [B] ) 

(W/m2
} (W/m2

} 
(YIN) 

TrojanUVSwift"' sc Operations & Maintenance 
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Water Confidence for Communities Large & Small 
Trojan's proven UV solutions provide validated, cost-effective disinfection 

Trojan Technologies is an ISO 9001: 
2000 registered company and for more 
than 30 years has set the standard for 
proven UV technology and ongoing 
innovation. With unmatched scientific and 
technical expertise, and a global network 
of specialists, representatives and 
technicians, Trojan is trusted more than 
any other firm as the best choice 
for municipal UV solutions - worldwide. 
The TrojanUVSwift™SC is one of the 

reasons why. With units designed to treat 
flow rates of 2 gallons per minute (GPM) 
to 16 million gallons per day (MGD) 0.5 
to 2,523 m3fhr, these compac~ robust UV 
systems offer communities an efficient, 
economical solution for drinking water 
disinfection. Like all Trojan drinking water 
products, the TrojanUVSwiWMSC is 
bioassay validated, having undergone 
rigorous DVGW and USEPA certification 
to ensure verified dose delivery, maximum 

public safety and peace of mind. 
It's engineered and built to provide reliable 
performance, simplified maintenance, and 
reduced operating costs with innovative 
features like a hydraulically optimized, 
"1..:-shaped" reactor, high-intensity amalgam 
lamps and optional automatic or manual 
sleeve wiping. 



The Benefits of UV 
Broad-spectrum, cost-effective protection that offers unparalleled safety 

• UV light is an environmentally-friendly, 
chemical-free way to safeguard water against 
harmful pathogens 

• Proven in thousands of installations, UV is widely 
accepted and endorsed worldwide for disinfection 
of drinking water 

• UV offers broad-spectrum protection against 
a wide range of pathogens, including bacteria, 
viruses, and chlorine-resistant protozoa 

• UV treatment provides Cryptosporidium, Giardia 
and virus inactivation of up to 4-log 

• UV is a reliable, cost-effective part of a multi
disinfectant treatment strategy 

• UV does not create disinfection by-products 
(DBPs) and does not affect taste 

• At approximately 1/5 the cost of ozone disinfection 
and 1/10 the cost of membrane filtration, UV is 
the most cost-effective approach for multi-barrier 
treatment strategies 

Trojan's New Virus Validation Redefines Multi Barrier 

X-r.aya 

Vacuum-UV 

Ultraviolet light is invisible to the human eye, 
but a highly effective, chemical-free way of 
inacuvating microorganisms in water. UV light 
penetrates the cell wall of the microorganism 
and alters its DNA so it can no longer 
reproduce or cause infection. 

UV offers a cost-effective, secondary barrier of protection to safeguard drinking water against virtually all 
microorganisms treated by chlorine - including adenovirus - as well as proven inactivation of chlorine-resistant 
protozoa, including Cryptosporidium and Giardia. Dual barrier treatment using UV provides significantly greater 
community safety and reduced liability risk for municipalities. 

,_ ______ MULTIPLE BARRIER PROTECTION -----~--il-, 

Hepatitus A 

• 
Rotavirus 

• 
E. coli 

Poliovirus e 
• 

'----------COMBINED RANGE OF EFFECTIVENESS _________ _, 
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Designed for efficient performance 

Amalgam Lamps 

Utilizes high-output amalgam lamps. 
Each is located within its own protective 
quartz sleeve and supported by a 
removable, sleeve holder assembly. 
Designed for easy lamp replacement 

UV Sensor 

Highly accurate, DVGW-approved, 
photodiode sensor monitors UV output 
within the reactor. Mounted within the 
sensor port on the side wall of the 
reactor for easy access. 

Sleeve Wiping System 

Optional manual or automatic systems 
available; both operate online, without 
interrupting disinfection. Fluorocarbon 
wipers are mounted in stainless steel 
yoke around the quartz sleeve of each 
lamp. The manual system is driven by 
hand using an external handle. The 
automatic system allows cleaning at 
preset intervals using a motor-driven 
wiper assembly. 

UV Reactor 

Type 316L stainless steel. Reactor 
configurations are available with multiple 
inleVoutlet diameters. Rated to 150 PSI 
(1 0 BAR) with an optional rating of 232 
psi (16 BAR). A drain port is located 
opposite the outlet flange. 
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Control Panel (CP) 

Epoxy-painted, carbon steel cabinet 
is designed for indoor, wall-mount 
installation. Houses a microprocessor
based controller with 1/0 connection 
points, and electronic power supplies. 
Distributes power to the UV reactor 
as well as the UV sensor and optional 
automatic wiping system. UV intensity, 
lamp elapsed time and lamp status are 
continuously monitored and displayed 
on the operator interface, located on the 
control panel door. 

Remote Monitoring & Control 

Robust microprocessor-based controller 
provides standard inpuVout signals for 
on/off control from a remote location. 
Programmable digital and analog 1/0 
capabilities can generate unique alarms for 
individual applications, and send signals to 
operate valves and pumps. All units feature 
optional SCADA communication via Mod Bus 
for remote monitoring and control, and 
D-Series systems offer dose pacing. 



Key Benefits 
TrojanUVSwift™SC 

Proven performance - full bioassay validation. TrojanUVSwift™SC 

systems meet the stringent, internationally-recognized standards of DVGW, ONORM, and 

USEPA - having undergone comprehensive validation at a wide range of flow rates and UV 

transmittance levels. 

Assurance of NSF 61 compliance. TrojanUVSwift™SC systems meet the stringent 

standards of NSF International. 

Compact footprint for installation flexibility. The TrojanUVSwift™SC can 

handle maximum flow capacity in minimal space. Its compact design allows it to be 

installed vertically or horizontally in restrictive spaces, thereby lowering installation costs. 

Where approved by local regulators, the system can even be installed immediately after a 

90° elbow and other upstream piping configurations. 

Fewer lamps required to treat a given flow. Trojan's use of efficient, 

high-intensity amalgam lamps minimizes the lamps, seals, and maintenance 

to meet dose delivery requirements. 

Sleeve wiping system reduces maintenance costs. The TrojanUVSwift™SC 

can be equipped with a highly effective manual or fully automated sleeve wiping system to 

minimize the frequency and costs of cleaning. Both options work while the UV unit is 

online and disinfecting. 

Designed for maximum operating efficiency. High-efficiency, electronic ballasts 

ensure cost-effective operation. Trojan's high-capacity 0-Series models can be equipped 

with optional dose pacing that adjusts lamp output to match dose to actual disinfection 

requirements - minimizing operating costs and extending lamp life. 

Local service. Global support. Trojan's comprehensive network of certified 

service providers offers ongoing maintenance programs and fast response for service and 

spare parts. 

Guaranteed performance and comprehensive warranty. Trojan systems 

include a Performance Guarantee and comprehensive protection for your investment. 

Ask for details. 
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Compact Reactor for Installation Flexibility 
Efficient, cost-saving design can be installed vertically or horizontally 

Benefits: 
• Compact footprint simplifies 

installation and minimizes related 
capital costs - making it ideal for 
retrofit applications into existing 
water treatment plants 

• Engineered to fit into restrictive 
pipe galleries 

• Lamps and sleeves are fully 
serviceable from one side -
allowing the system to be 
installed tight to walls, other 
equipment or piping 

• Validated with a 90° elbow 
installed immediately before the 
reactor to ensure consistent 
dose delivery - even under 
challenging hydraulic conditions 
created by upstream piping 

• "L-shaped" reactor design is 
40% more efficient than 
"U-shaped" systems 

• Low head-loss design simplifies 
integration into existing 
processes, and minimizes the 
need for additional pumps and 
their associated capital and 
operating costs 

• Compact wall-mounted control 
panel can be located up to 82' 
(25 m) from the reactor 

Developed using advanced Computational Fluid Dynamic 
(CFD) modeling, and incorporating high-output amalgam 

lamps, the TrojanUVSwift"'SC is extremely space efficient. 
Its compact footprint allows the system to be integrated 
into restrictive pipe galleries of water treatment facilities 
reducing installation costs and eliminating the need for 

additions to buildings. 

The highly efficient "L-shaped" design and LPHO amalgam lamps result in an extremely 
compact footprint 

-•• t. ••• • 
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Industry-Leading Bioassay Validations 
Validation testing to world standards ensures regulatory compliance regardless of location 

Benefits: 
• D-Series Units validated in accordance 

with USEPA 2006 Guidance 

• Use of multiple surrogate 
organisms (T1, T7 and MS2) 
allows tailoring of UV dose to 
that of the target organism 
(e.g. Cryptosporidium) 

• Intensity Setpoint or Calculated 
Dose control options 

• Validations performed under worst
case hydraulics- with a 90° elbow 
at the inlet 

• UV for Virus Treatment 

• Cutting-edge validation for 
TrojanUVSwift™ D-Series reactors 
demonstrates doses sufficient for 
4-log inactivation of viruses, 
including adenovirus, with a 
single unit 

• Fully EPA compliant, third-party 
witnessed 

• All TrojanUVSwiftTMSC units are bioassay 
tested according to German DVGW 
standards 

• Selected D-series models validated 
in accordance with Austrian ONORM 
protocols 

• Bioassay validations eliminate the use 
of theoretical calculations which can 
significantly overstate dose, jeopardizing 
community safety (see Figure 2) 

• Trojan systems meet stringent standards 
of NSF International (NSF 61) 

~~ 
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Figure 1. A UV dose of 186 mJfcm2 is required by the USEPA for 4-log 
treatment of viruses (column A). Traditional surrogates, such as MS2, aren't 
resistant enough for UV to demonstrate inactivation of 4-log virus (column 
B). To overcome this challenge, a high-resistance surrogate was used to 
validate to the doses required for 4-log virus inactivation (column C). 

UV Dose Required by 
USEPA for 4-log 

InactiVation of Viruses 
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Traditional Surrogates 
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Trojan's High
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Actual Delivered Dose vs. Theoretical Dose Calculation 
(at 225 GPM) 
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40mJ/Cm1 

OVGW Bioassay 
Validated Dose 

(Actual) 

82mJ/cm1 

Overstat~s 

Delivered 
Dose by 

105% 

Avg.Dose 
Calculation 

(Theoretical) 

Figure 2. The graph to the 
left highlights an actual 
comparison of DVGW 
bioassay validation results 
with theoretical dose 
calculations using 
commercially available 
software for a 
TrojanUVSwiftTMSC at a 
flow rate of 225 GPM. 
The theoretical calculation 
overstates the delivered dose 
by 105%. Had a drinking 
water system been selected 
based on the results of the 
calculated dose, public safety 
could be compromised. 



Energy Efficient, High-Output Amalgam Lamps 
Need for fewer lamps reduces capital and O&M costs 

Efficient, low-pressure, high-output amalgam lamps allow TrojanUVSwiftrMSC systems to deliver 
the required UV dose with fewer lamps and lower operating costs. 

Robust Sleeve Wiping Systems 

Benefits: 
• The TrojanUVSwiffMSC requires 

1/'2 to 1/3 fewer lamps to deliver 
the required dose compared to 
traditional UV systems using 
low-pressure lamps 

• With fewer lamps, the 
TrojanUVSwift™SC is very compact 
and can be located in small 
spaces, reducing installation costs 

• Trojan high-efficiency, amalgam 
lamps draw less energy than 
competitive high-output systems 
- minimizing operating costs 

• Fewer lamps means reduced 
annual maintenance costs for lamp 
change-outs 

Optional manual or automatic wiping ensures consistent dose delivery 

The optional wiping systems reduce maintenance costs. Operators have a choice of the manual 
system that is operated by hand, or motorized system (shown above) which can be programmed 
to wipe automatically at preset intervals. 
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Benefits: 
• Wiping systems minimize fouling of 

the quartz sleeves 

• Ensure consistent UV dose delivery 
for maximum public safety 

• Systems operate online while the 
lamps are disinfecting, reducing 
downtime 

• Automatic wiping system can be 
programmed to wipe lamp sleeves at 
preset intervals 



User-Friendly Digital Controller 
Intuitive system provides at-a-glance system status and allows remote operation 

The TrojanUVSwift"'SC controller and high efficiency electronic ballasts have been proven in 
thousands of installations. The Control Panel features a user-friendly digital interface, and can 
be mounted up to 82 ft (25 m) from the reactor. 

Designed for Easy Maintenance 
Operator-friendly design for easy routine maintenance 

The TrojanUVSwift"'SC design simplifies maintenance procedures. For example, lamp changeovers 
require no tools and take less than five minutes per lamp. 
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Benefits: 
• Robust, microprocessor-based 

controller combines extensive 
functionality with an operator
friendly, digital interface 

• Display provides at-a-glance, 
real-time system status information 

• Programmable digital and analog 
110 capabilities allow remote 
on/off control and alarm code 
differentiation for fast identification 
of changes in system status 

• Optional dose pacing on high 
capacity 0-Series systems minimizes 
energy use while maintaining 
required dose 

• Optional ModBus protocol 
communicates with plant SCADA 
system for centralized monitoring of 
UV performance, lamp status, power 
levels and other parameters 

Benefits: 
• Single-ended UV lamps simplify 

annual replacement 

• Lamps require less than 5 minutes 
each to change - without tools 

• Externally mounted sensor allows 
easy access 

• Optional automatic or manual 
sleeve wiping system reduces the 
frequency, inconvenience and cost 
of manual cleaning 
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Max Operating Pressure PSI (BAR) 
*Additional Pressures Available 

150(10) 

Find out how your drinking water treatment plant can benefit from the TrojanUVSwiftTMSC - call us today. 

Head Office (Canada) 
3020 Gore Road 
London, Ontario 
Canada N5V 4T7 
Telephone: (519) 457-3400 
Fax: (519) 457-3030 

www.trojanuv.com 

Trojan UVTechnologies UK Limited (UK): +441905 771117 
Trojan Technologies (The Netherlands): +31 70 391 3020 
Trojan Technologies (France): +33 4 4253 1821 
Trojan Technologies ltalia (Italy): +39 02 39231431 
Trojan Technologies Espana (Spain): +34 91 564 5757 
Trojan Technologies Deutschland GmbH (Germany): +49 6024 634 75 80 
Hachffrojan Technologies (China): 86-10-65150290 

The products described in this publication may be protected by one or more patents in The Un~ed States of America, 
Canada and/or o1her countries. For a list of patents owned by Trojan Technologies, go to www.trojanuv.com. 

" t.JPrinted in Canada. Copyright 2011. Trojan Technologies London, Ontario, Canada. 
No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means 
without the written permission of Trojan Technologies. 
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