
 

DISTRICT BOARD  

Megan Clark 

Rabi Elias 

Russ Greenfield 

Craig K. Murray 

Judy Schriebman 

 

DISTRICT ADMINISTRATION 

Chris DeGabriele,  
General Manager 

Michael Cortez,  
District Engineer 

Mel Liebmann,  
Plant Manager  

Susan McGuire,  
Administrative Services Manager 
Greg Pease, 
Collection System/Safety Manager 

 

 

300 Smith Ranch Road  • San Rafael, CA  94903  •  415.472-1734  •  Fax 415.499-7715  •  WWW.LGVSD.ORG 

ADDENDUM NO. 4 

 

 

Date:  September 14, 2018 

Project:  Secondary Treatment Plant Upgrade & Recycled Water Expansion 

Job No.: 12600-07/16650-02 

 

To:  All Planholders and Prospective Bidders 

 

This addendum consists of two hundred forty-three (243) pages including this page and all attachments 

with cover sheets broken down as follows: 

Main Addendum #4 Document (including cover, signature page, and this sheet) – 30 pages 

Attachment A – 117 pages (including cover sheet) 

Attachment B – 12 pages (including cover sheet) 

Attachment C – 9 pages (including cover sheet) 

Attachment D – 20 pages(including cover sheet) 

Attachment E – 12 pages (including cover sheet) 

Attachment F – 5 pages (including cover sheet) 

Attachment G – 2 pages (including cover sheet) 

Attachment H – 2 pages (including cover sheet) 

Attachment I – 9 pages (including cover sheet) 

Attachment J – 25 pages (including cover sheet) 

 

Acknowledge receipt of this addendum in the space provided on page 2-5, Proposal Cover Page and Bid 

Schedule, of the Bid Forms, and by signing in the space provided below.  Submit original copy of this 

addendum cover page along with the bid.  Failure to do so may disqualify the bidder. 

 

Las Gallinas Valley Sanitary District:  Bidder: _____________________________________ 

 

 

 

   ____________________________________________ 

 

Michael P. Cortez, PE, District Engineer  (Authorized Signature)   (Date)  

Tel. No. (415) 472-1033, ext. 18 

 

 

The following changes and/or clarifications are hereby made to the Contract Documents, and shall 

become a part of the Contract Documents dated July 2018.   
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Volumes 1 & 2: 

1. Volume 2 BID SCHEDULE:  After reviewing the options for final coating systems for the 

two (2) secondary clarifier mechanism (an Owner Selected Equipment Item), the District has 

elected to replace the prime coat from the supplier’s scope with a supplier-furnished hot-

dipped galvanized (HDG) finish.  The contractor will not be required to apply a finish coat to 

the clarifier mechanisms.  The cost adder from the supplier of $6,550 total for both 

mechanisms has been updated in the revised Bid Schedule.  A copy of this revised Bid 

Schedule page is included as an attachment to this addendum.  Details of the new cost 

breakdown are discussed below with the Volume 3A items.  The contractor is responsible to 

touch up the HDG coating per the requirements of Section 098000 to repair any incidental 

damage due to unloading, handling, storage, and installation.   

 

2. Volume 2 page 2-22:  Note 4 on this page is hereby removed as it appears to confuse the 

intent of Item 7.1 in the Instruction to Bidders (Volume 1 page 1-10).  To confirm and 

clarify, award basis will be as stated in Item 7.1 in the Instruction to Bidders.   

 

3. Volume 2 – Regarding the good faith effort and required forms for MBE/WBE, the District 

will allow submittal of these forms that are listed as “due at bid opening” to be furnished 

within 3 business days after bid opening.  This was allowed for the previous bid and is 

acceptable in this case as well.   

 

Volume 3 Appendix 

4. The original Request for Proposals (RFP) as released for Owner Selected Equipment 

procurement is hereby added as Appendix C to Volume 3.  A copy of this document is 

provided as an attachment to this addendum.  Note that not every piece of equipment 

specified in the RFP was selected and incorporated into this project.   

Volume 3A 

1. Section 011000:  This section is updated as follows: 

 

Add the following paragraph to Section 1.2 

E.  Owner’s Programmer:  ArcSine Engineering 530/222-7204 

 

Add the following sentence to Paragraph A: 

25. Coordination with the District’s Programmer, including startup and testing.   

 

2. Section 013100:  Section1.9 of this specification is updated as follows: 

 

Replace paragraph A.2 with the following 

2.  Control Systems Supervisor, whose role is defined in Section 440900.   

 

Edit Paragraphs H.10  and H.11 are updated to require a 4 hour teleconference in lieu of 2 

hours as currently specified.   
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The following paragraphs are added to the end of Section 1.9.H: 

12. WS #12 Factory Testing (teleconference, 4 hours).  Review the scope and timing of 

control system-related factory testing.  Include consideration of testing specified in 

Section 440900, testing specified in Section 260000, and testing specified 

elsewhere.  Address timing, location(s), and sequencing to meet overall project 

requirements.   

13. WS #13 – Topic to be determined (in person).  Allow for an additional on-site 

workshop to cover control system-related topics.   

14. WS #14 - Topic to be determined (teleconference, 4 hours).  Allow for an additional 

teleconference to cover control system-related topics.   

 

3. Section 017500:  This section is updated as follows: 

 

a. Article 1.4.A Commissioning Work, add the following paragraph: 

Phases 1 and 2 shall be undertaken on portions of the Plant as construction 

progresses, with sequence and timing as needed to meet project phasing 

requirements.   

 

b. Article 2.1.F Commissioning Plan, add the following paragraph: 

8. The Contractor shall include in the commissioning schedule adequate for 

complete testing of automation, including creating a wide range of process 

conditions (normal and out of range), and repeats to allow for system 

tuning.  The cases where variables are “forced” shall be minimized, and 

process planning and adequate schedule are necessary to do so.   

 

c. Table 2 (page 13), listing the items that require startup includes structures/processes that 

are no longer part of this project.  The following items are removed from this table: 

Group #1: Modified Primary Biofilter 

Group #3:  Secondary Scum Pump Station 

Independent Systems:  Secondary Clarifier #3, EQ Basin, PC/Headworks, Odor Control, 

DAFT Thickeners, Solar Awnings, Biogas Flares, Restroom, and Storage Building.   

 

4. Section 151100:  The cost table for the secondary clarifier equipment has been updated to 

reflect the recent change to a hot-dipped galvanized (HDG) coating that will be provided by 

the supplier.  The table, as provided in Section 1.3.C.4 is updated as follows: 
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This cost change has been updated in the Bid Schedule as discussed above.   

 

Volume 3B 

1. Section 260000: See re-issued specification.  Article 3.3 was inserted referencing Motor 

Control Test.  Existing articles have been shifted accordingly. 

 

2. Section 262419: Article 2.1 (Motor Control Centers) 

a. Paragraph Q – Remove the sixth sentence and replace with the following: 

Intelligent MCC shall be equipped with Moxa EDS-510A-1GT2SFP or Moxa 

EDS- 

b. Add the following paragraphs: 

i. Factory test in accordance with manufacturer standard testing. Submit test 

results. 

ii. Undertake an interconnected factory test (Motor Control Test – MCT) as 

specified in Section 260000. This test requires assembling all networked 

motor controllers and PLCs in a single location. 

 

3. Section 262923: Article 2.9 (Source Quality Control) 

a. In Paragraph A insert Field before Test and inspect VFDs. 

b. Insert the following paragraphs: 

i. Factory test in accordance with manufacturer standard testing. Submit test 

results. 

ii. Undertake an interconnected factory test (Motor Control Test – MCT) as 

specified in Section 260000. This test requires assembling all networked 

motor controllers and PLCs in a single location.  

 

4. Section 316329 Drilled Concrete Piers and Shafts:  This section is hereby added to 

Volume 3B; it provides additional direction and requirements specific to the deep foundation 

(2) Secondary Clarifier 

Mechanisms
Bid Item #16.c

Base Equipment Package 300,214.00$     

Submittals 32,000.00$       

Spare Parts -$                  

Sales Tax (9%) Included

Base Package Subtotal 332,214.00$    

Addition of Picket Rail 15,065.00$       

316 SS Walkways/Platforms 55,185.00$       

Hot Dip Galvanize Mechanism 6,550.00$         

Adjusted Total 409,014.00$    

Submittals Already Paid 32,000.00$       

Net Amount Remaining 377,014.00$    

Post RFP Changes
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caisson piers associated with this project.  A copy of this specification is provided with this 

addendum for reference.   

 

5. Section 321313 Concrete Paving:  The following changes are made to this section to 

incorporate requirements for Pervious Concrete: 

 

a. Add the following to Section 1.1.A: 

4. Pervious Concrete 

 

b. Add Section 2.9 as follows: 

 
2.9 PERVIOUS CONCRETE 

 

A.  Experience: The placing Contractor shall furnish owner/engineer/ a statement attesting to 

qualifications, experience, sample of workmanship and installed product (e.g. references and 

project addresses). 

B. If either the Pervious Placing Contractor or the Pervious Concrete Producer have no prior 

experience with Pervious Concrete Pavement, the Contractor shall retain an experienced 

Consultant to supervise base preparation, production, placement, finishing and curing. 

Expense of the consultant shall be the responsibility of the Contractor. 

C.  Concrete Mix Design: Contractor shall furnish a proposed mix design with proportions of 

materials to Owner or Gent prior to commencement of work. Cement content shall be a 

minimum of 580 pounds per cubic yard, with total cementations content to be a minimum of 

630 pound per cubic yard. Water cement ratio shall be a maximum of 0.30. The data shall 

include unit weights determined in accordance with ASTM C29 paragraph 11, jigging 

procedure. Based on the unit weight of the mix, compacted void content of the mix shall be 

a minimum of 10% and a maximum of 20%. 

D.  Cement: Portland cement Type II conforming to ASTM C150 or Portland cement Type IP or 

IS conforming to ASTM C595. 

E. Aggregate: Use 3/8 coarse aggregate that meets 3/8 to No. 16 per ASTM C33, or meeting 

3/8 to No. 50 per ASTM D448. Smooth rock aggregate is recommended and has been found 

to perform better than crushed rock aggregates. If other gradation of aggregate is to be use, 

submit data on proposed material to owner for approval. Larger aggregate sizes increase 

pore size but decrease workability. Aggregates that are well graded reduce porosity, and 

may require reduction of minimums require written approval from the Owner’s 

Representative.   

F. Chemical Admixtures: 

• Air entraining agents shall comply with ASTM C260. 

• Type A Water Reducing Admixtures shall comply with ASTM C494. 

• Type B Retarding Admixtures shall comply with ASTM C494. 

• Type D Water Reducing/Retarding Admixtures shall comply with ASTM C494. 

• Hydration stabilizer shall meet the requirement of ASTM C494 Type B Retarding 

Admixtures or Type D Water Reducing /Retarding Admixtures. 

Note: A hydration stabilizer can be utilized and is recommended in the design and 

production of pervious concrete. Hydration stabilizer suspends cement hydration by 

forming a protective barrier around the cementitious particles, which delay the 

particles from achieving initial set. 

 

G. Mineral Admixture: 
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• Fly ash conforming to ASTM C618 may be used in amounts not to exceed 20% of total 

cementitious materials. 

• Ground Iron Blast-Furnace Slag conforming to ASTM C989 may be used in amounts 

not to exceed 50% by weight of total cementitious material. 

 

H. Bituminous mixtures shall be delivered to the roadbed at temperatures specified in Section 

39 of the current State Standard Specifications. Spreading of the mixture shall be in 

accordance with Section 39 of the State Standard Specifications. All loads shall be covered 

with tarpaulin or other material during transportation.   

I. Pervious concrete shall match the existing adjoining pavement in thickness as a minimum, 

or as indicated in the design drawing standards, whichever is greater.   

 

6. Sections 400558 (Stainless Steel Channel Gates) and 400559 (Stainless Steel Weir 

Gates):  These sections do not specify requirements for field service for installation 

observation/inspection, startup/testing, and training.  General field service requirements are 

discussed in Section 014000 paragraph 1.8.B (page 7) and 017419 paragraph 1.5 (page 3).  In 

summary, the Contractor (and its suppliers) are expected to provide the 

supplier/manufacturers recommended amount of field service for installation 

supervision/inspection, startup/testing, and training (unless specifically stated otherwise in 

individual specification sections).  However, after recent inquires from specific suppliers, the 

following service requirements are hereby added for gates (including channel and weir style 

gates): 

 

Installation Supervision/Training: 1 trip  - total of 1 day 

Installation Inspection:  3 trips – total of 6 days 

Startup/Testing/Training:  2 trips – total of 6 days; training to be coordinated and 

completed during one of these trips. 

 

Both of these spec sections have the following statement in Section 2.1.C.2: “The gate frame 

shall be made of formed plates or structural members creating the clear opening of the 

specified dimensions in a rigid one-piece unit.”  The following sentence is added to this 

statement in both specifications:  

 

“Guides bolted together are not acceptable.” 

 

Also, our input from manufacturers is that the bolted frames will not have the rigidity and 

strength required in the specifications nor be compatible with nor be able to accommodate 

the style of gusset that will required for certain applications.   

 

 

7. Section 409000: Refer to re-issued specification with the following changes: Article 1.4 

(I&C System Requirements) 

a. In Paragraph A.3 “Systems Integrator”  was replaced with “Programmer” 

b. In Paragraph A.3 “Systems Integrator” was replaced with “Programmer” 

c. The following paragraph was added (A.5): All PLC and OIT Owner-selected 

equipment specified in Volume 3, Appendix A, shall be programmed by the 

equipment manufacturer.  Those manufacturers shall provide complete control 
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strategies, tag/register lists, and participate in all aspects of network system 

integration. 

d. Paragraph B.5 was replaced with the following: The IS shall conduct a Pre-

Submittal Conference before producing any submittals.  The conference should 

include all parties involved with the I&C System including Contractor 

Representatives, the Engineer, Package System PLC Vendors, Owner, and 

Owner’s Programmer.  The purpose of the conference shall be to review the 

project as a whole, make sure all parties understand their roles and responsibilities 

and to review submittal and coordination requirements  

e. Paragraph B.6 item e was replaced with the following: PLC Tag list submittal for 

Owner selected equipment (programmed by the equipment manufacturer) 

f. Paragraph B.6 item f was replaced with the following: OIT tag list submittal for 

Owner selected equipment (programmed by the equipment manufacturer) 

g. Paragraph B.14.c.6 was replaced with the following: Recommend Spare Parts List 

and sources. 

h. In Article 1.8 (Quality Assurance) the following was added: Experience 

requirements for the Control Systems Supervisor are specified later in this 

Section. 

i. Added Article 1.9 (Control Systems Supervisor) 

j. Added Article 1.10 (Workshops) 

k. Added Article 1.11 (Summary of Responsibilities) 

l. Replaced article 3.4 in its entirety. 

 

8. Section 409443: Article 2.6 (Spare Parts) 

a. Replace Article 2.6 with the following: 

i. In addition to the spare parts requirements of Section 409000, provide the 

following: 

1. Two spare processors for each type of PLC processor supplied for 

the project. 

2. Two spare I/O cards for every type of I/O card supplied for the 

project. 

3. Two spare PLC power supplies for every type supplied for the 

project. 

4. Two spare network adapters for each type of network adapter 

supplied for the project 

5. Two spare bases of each type supplied, for rack-style PLC’s 

ii. The Contactor shall ship to the District’s Programmer, one of each of the 

items above, for use in program development.  While in the possession of 

the District’s Programmer, the Programmer will be responsible for 

properly handling and protecting the components.  In the event of a 

warranty failure, the Contractor shall cooperate in effecting a warranty 

claim 

iii. The parts shipped to the District’s Programmer shall be provided no later 

than 90 days from Contract NTP 
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iv. The remainder of the spares shall be kept in the Contractor’s possession 

and be available throughout the commissioning process, should failures or 

other circumstances require the parts 

 

9. Section 409533:  

a. Under article 2.3 remove H.2 and replace with the following: Fiber Optic 

Connectors shall utilize the LC type connector. 

b. Under article 2.6 paragraph E strike “ST” and replace with “LC” 

 

10. Section 409600:  

a. Replace paragraphs under article 2.1 with the following: 

i. PLC Programming software for PLCs, except for PLC software for owner-

selected will be procured by the District/District’s’ Programmer outside of 

this contract. 

ii. PLC programming software for Owner selected equipment (Appendix A 

Owner Selected Equipment) Shall be furnished with the equipment. 

b. Replace paragraphs under article 2.2 with the following 

i. OIT Programming software shall be provided with the associated 

equipment. See Appendix A Owner Selected Equipment. 

c. Add the following Article.  

i. SCADA System Software 

1. SCADA licensing/software will be procured by the 

District/District’s Programmer. 

 

11. Section 409635 

a. Replace paragraphs under article 2.1 with the following: 

i. PLC Programming for PLC’s specified in Section 409000 will be by the 

District’s Programmer. 

ii. Programming of Appendix A Owner Selected Equipment is by the 

equipment vendors. Vendors shall coordinate and comply with District 

standards for tagging and communications. Vendors shall provide control 

strategies during program development and as-built the strategies at 

project conclusion. Provide3 complete automated PLC programs prior to 

factory testing for use by  the District’s Programmer. Provide “as-left” 

PLC programed, annotated, unlocked (no password protection) at project 

conclusion. 

b. Replace paragraphs under article 2.2 with the following: 

i. All OIT programming is to be provided by the equipment vendors 

(Appendix A Owner selected equipment) Vendors shall coordinate and 

comply with District standards for tagging and communications. Vendors 

shall provide configurations software and the resulting applications 

unlocked (no password protection) at project conclusion. 

c. Replace paragraphs under Article 2.3 with the following: 

i. SCADA system programming will be by the District’s Programmer. 
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12. Section 432313:  Self-Priming Centrifugal Pumps:  This type of pump is no longer 

required for the project and no pumps of this type are listed in the pump schedule.  

Accordingly, this section is hereby removed from Volume 3B.   

 

13. Section 432420:  Horizontal Axial Flow Pumps:  This section was omitted from the bid 

package Volume 3B and is included as an attachment to this addendum for reference.  

This is associated with the axial flow pumps (36-P-1100/1200/1300) as listed on the pump 

schedule.   

 

Volume 4A 

1. Sheets D-1, D-4, and D-16:  The District has already begun tree removal and salvage 

work at the site.  Accordingly, the requirements to salvage trees (see Sheet D-16) is no 

longer a part of this project.  Accordingly sheet D-16 is removed from Volume 4A.  In 

addition, the District has removed trees, shrubs, and other plants from the pond area to be 

demolished and backfilled for the new process basins (see Sheets D-1 and D-4).  

Regarding trees, they have been removed and the stumps ground to 18-inches below 

finish grade.  However, the Contractor is still responsible to remove any remaining roots 

and other foliage from this area.   

 

2. Sheet C-5:  The southern portion of paving along the hillside (where new asphalt is 

planned) currently has a block wall along the road and hill.  The District has elected to 

preserve and maintain this block wall rather than installing Type ‘E’ curb along the 

asphalt as currently indicated on sheet C-5.  Thus, curbing is no longer required along 

this portion of the pavement and the Contractor is just to preserve and protect the existing 

wall.  A copy of Sheet C-5 is provided with this addendum indicating which segment 

of curbing has been removed from the work.   

 

3. Sheet C-9:  This yard piping plan sheet has been updated to add another connection 

between existing 6-inch sludge lines to facilitate future plant operation (labeled as Pipe 

#128B on this sheet).  The connection will a tee-fitting to connect to the existing pipe and 

an additional wye fitting on the new sludge line (Pipe #128) similar to connection detail 

#9 as already provided on sheet C-24.  Note that the yard piping schedule on sheet C-6 

will be updated in the construction set to include Pipe #128B.   

 

In addition, this installation requires replacing one (1) 6-inch plug valve and installing a 

new 6-inch plug valve (both exposed and above ground) on existing piping.  An updated 

version of this sheet is provided as an attachment to this addendum.  In addition 

Sheet C-50 has been added to Volume 4A to detail the replacement and additional 6-inch 

valves on the existing piping.  A copy of sheet C-50 is also provided as an attachment 

to this addendum.   

 

4. Sheet C-13:  The routing of some pipelines has been adjusted to  provide more space 

between pipelines that will be installed in Phase 1 (and 2) and the secondary clarifier #1 

structure that cannot be installed until Phase 3.  The updates are summarized as follows: 
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a. Pipe #116 (14" secondary clarifier #2 RAS) has been shifted east so that it no 

longer runs beneath the footing of the future clarifier.  It still boarders the required 

drain-field around SC #1, but it is a deeper line and will be beneath activity 

associated with SC #1 footing and drain field.   

b. Pipe #119 (30” secondary clarifier influent line has the same plan view route, but 

the vertical profile has been adjusted to maintain this pipe beneath the drain field.  

See comments for Sheet C-21 for details.   

c. Pipe #126 (4” secondary clarifier #2 scum line) has been rerouted to be farther 

away from SC #1 and now connects at a different location with SC #2 (see 

comments for SC #2 drawings below).   

d. Pipe #125 (4” secondary clarifier #1 scum line) has been rerouted to feed scum 

into the Process Basin Drain Sump; this coordinates with the changes discussed 

on sheets PSM-1, PMS-3 and PSM-5 below.   

e. Pipe #132B (15” storm drain) has been rerouted to be farther away from SC #1.   

 

Even with these adjustments, space is very limited and precautions, shoring, and careful 

coordination will be required to ensure that critical lines can continue to operate during 

installation of later project improvements.  A revised version of this sheet is provided 

with this addendum.   

 

5. Sheet C-21:  The profile for Pipe #119 (30” secondary clarifier #2 influent line has been 

updated to maintain this pipe beneath footing and drain field improvements that will need 

to be installed after Pipe #119 is already installed and operational.  A revised version of 

this sheet is provided with this addendum.   

 

6. Sheets C-47 and C-48:  The tag number for the gate in the bypass control box should be 

23-G-3120 rather than 21-G-3120.   

 

7. Sheet C-50:  As discussed above, this sheet has been added to provide details on the one 

(1) replacement 6-inch plug valve and the one (1) new 6-inch plug that are to be installed 

on an existing 6-inch DIP line.  A copy of this new sheet is provided with this 

addendum for reference.   

 

8. Sheet PSS-6:  The gate callout in Section ‘C’ on this sheet should be 23-G-3110 rather 

than 21-G-3130 – this matches the gate schedule and plan view shown on sheet PSS-2.   

 

9. Sheets PSM-1, PSM-3, and PSM-5:  The 4-inch secondary clarifier scum line has been 

rerouted to feed into the drain box (the deepest basin adjacent to the RAS collection 

boxes) that houses pump 61-P-1300.  The discharge for this pump has been modified to 

include a second discharge option, including two new valves (check and isolation plug 

valves 61-V-1311 and 61-V-1312 respectively) and an additional 4” DIP/HDPE 

discharge line that connects to the WAS pump discharge line below grade.  These sheets 

have been modified to show the new route of the 4” scum line and the new discharge 

line/valves associated with the drain pump.  Note that other drawings in the PSM area 

will be updated to reconcile with this change for the construction set.  Revised versions 

of these sheets are provided as an attachment to this addendum for reference.   
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10. Sheet AS-2:  For the caisson table on this sheet (and similar tables for the electrical and 

UV buildings), the “Depths to Bedrock” values indicate the anticipated depth to the top 

of bedrock from the bottom elevation of the overlying grade beam.  These depths are 

relative to the bottom of the grade beam at each location and not the existing or proposed 

grade elevations.   

  

11. Sheets AS-7 and AS-9:  For consistency, the gate called out in the left-most chamber of 

the secondary clarifier splitter boxes should have tag 33-G-1210 rather than tag 33-G-

1120.  Also, the tag for the telescoping valve in this chamber should be 33-G-1211 rather 

than 31-G-1111.  Likewise, the tag for the telescoping valve in the center chamber should 

be 33-G-1111 rather than 31-G-1201.  These tags should also be updated on Sections K 

and J as shown on sheet AS-9.  Finally, it should be noted that the left most chamber is 

associated with secondary clarifier #2 (not clarifier #1) and the center chamber to 

secondary clarifier #1.  This matches the yard piping and other aspects of the design 

drawings.   

 

12. Sheet SCS-2 and SCM-2:  The 4-inch scum line associated with secondary clarifier #2 

has been rerouted as discussed above for sheet C-13.  Accordingly, its position as shown 

on the structural and mechanical plans for this clarifier are updated to match the revised 

yard piping layout.  This represents rotating the position of the 4-inch scum line roughly 

9-degrees counterclockwise to align with the new yard piping.  The construction set will 

be updated to show the new position of the scum line.   

 

13. Sheet SCH-11:  The following valves are added to the valve schedule: 

 

Tag: 61-V-3111; Location: Process Basin Drain Sump; Service: Scum Waste Pump 

Isolation; Type: Check; Size: 4”; Connection: FLxFL; Actuator: -; Remarks: Valmatic 

Series 500A Swing Check or Equal.   

 

Tag: 61-V-3111; Location: Process Basin Drain Sump; Service: Scum Waste Pump 

Isolation; Type: Plug; Size: 4”; Connection: FLxFL; Actuator: LV; Remarks: Dezurik 

Full Port Eccentric Plug Valve or Equal.   

 

Tag: 62-V-3110; Location: Gravity Thickener Area; Service: Sludge Transfer Isolation; 

Type: Plug; Size: 6”; Connection: FLxFL; Actuator: LV; Remarks: Dezurik Full Port 

Eccentric Plug Valve or Equal.   

 

Tag: 62-V-3120; Location: Gravity Thickener Area; Service: Sludge Transfer Isolation; 

Type: Plug; Size: 6”; Connection: FLxFL; Actuator: LV; Remarks: Dezurik Full Port 

Eccentric Plug Valve or Equal.   

 

These valves were added at the District’s request (as discussed for Sheet C-50 above) to 

provide additional sludge transfer options for operators.   
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14. Sheet SCH-12:  There have been questions regarding the appropriate specification 

reference for each pump listed in the schedule.  Accordingly, a condensed version of the 

pump schedule is provided as an attachment to this addendum that includes an 

additional column with the specification section number listed.   

 

Volume 4B 

1. Sheet PI-26: Sheet has been re-issued to show level transducer on MMWD tank 

2. Sheet LE-02, SE-06: The SES as shown occupies one section.  It is anticipated that the 

SES will occupy two sections, so twice the size as shown on the drawings. Shift the ATS 

south along the wall to provide space for the SES.   

3. Sheet LE-02,LE-03, LE-04, LE-10 and LE-14: Have been re-issued to show more 

detail on grounding.  Grounding of structure and major process equipment is shown.  

Contractor is still responsible for grounding metal surfaces such as hand rails and roofs to 

the UFER ground. 

4. Sheet SE-02, SE-06, SE-07: Sheets have been re-issued to show street lighting and 

associated ductbanks. 

5. Sheet E-4: Remove the manual transfer switch and associated Note 4. 

6. Sheet E-12: Sheet has been re-issued to show the loads for site lighting. 

7. Sheet E-19: Modified lighting control panel to account for added site lights. 

8. Sheet E-20: Sheet has been re-issued to show updated instrument schedule per questions 

and added MMWD tank level transducer (52-LT-1300). 

9. Sheets E-21-E-23: Sheets have been re-issued to show conduits for site lighting.  

Conduits added onto E-21 required shifting conduits onto pages E-22 and E-23. 

10. Sheet E-39: Sheet has been re-issued to show conduits for site lighting. 

11. Sheet E-44,E-45,E-46, E-48, and E-49: Sheets have been re-issued to show addition to 

ductbanks for site lighting. 
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Questions: 

The following questions were submitted on 9/06/2018: 

1. Drawing SE-03 - Note 4 - What size cabling? Does this need to be in conduit? If so, what 

type and size conduit? Where is the solar array transformer? 

Answer: Refer to Addendum No. 3 

 

2. Drawing SE-03 - Note 5 - Note 5 is not called out on the plan drawing anywhere. Does it 

apply to this drawing? If so, where? How many lighting and power circuits need to be 

reconnected? 

Answer: Refer to Addendum No. 3 

 

3. Drawings SE-03 through SE-07 show an electrical legend symbol for a new light fixture 

(or relocated existing). We cannot locate this symbol on any of the referenced drawings. 

Where does this apply? 

Answer:  See re-issued site layouts. 

 

4. Drawing SE-07 - Notes 4 & 5 - Please provide list of all conduit and wiring present in 

these vaults. 

Answer: Contractor will need to verify on site.  We have as-builts that do not match 

current site conditions. 

 

5. Drawing LE-01 - Note 4 - What size is pullbox JB-13? 

Answer: It is anticipated that this would just be a wireway to intercept wiring from 

the existing conduit beneath the MCC being demolished – the actual size will be 

dependent on site conditions, but it would be a max length of 4’ long 10” deep and 

10” tall.  Actual site conditions may allow for a smaller wireway. 

 

6. Drawing LE-02 - There is a callout in the upper right hand corner of this drawing for 

Detail 1010 / GE-09. This detail does not exist.   

Answer: Remove the detail from the drawing. 

 

7. Drawing LE-04 - There is a callout to Note 7 (Typical) to a light fixture in the upper left 

hand corner of this drawing. Is this is mistake? Also Note 7 calls out Detail 921 on 

Drawing GE-08. That detail does not  exist. Please clarify.   

Answer: The callout should be Note 8 instead of Note 7.  Also the referenced detail 

921 should be corrected to 901. 

 

8. Regarding the statement - "Conduit development is not all inclusive. Contractor shall 

provide conduit and wire to provide a fully functional facility. Interconnection of low 

voltage devices may not be shown ". This is not common and creates a high level of risk 

for the electrical contractors. It is not possible to accurately assess the costs for conduit 
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and wiring that is not shown during the bidding phase. We may not bid this project unless 

the District clarifies that the District will reimburse the contractor for the additional costs 

for any conduit and wire that is not shown. Please clarify the intent of this note. We 

would be satisfied with a similar response to what was provided in Addendum 2 of the 

original bid.   

Answer:  This approach has been used on similar jobs without issue.  The note could 

be clearer, but is specifically referring to building electrical items such as lighting, 

lighting control, receptacles, and low voltage HVAC systems which are not included 

in the conduit development.  If there are conduits missing in the design from a 

power or process control standpoint it is anticipated that these items would be a 

change order.  

 

9. Drawing GE-06 - Detail 925 - The 2"x2"x.125" Bent Plate description ends with (Typical 

of 2). Are there a quantity of 2 - 2"x2" bent plates in this cable trench?   

Answer: Detail shows Qty of 2 2” x 3” plates and Qty 1 2”x2” plate 

 

10. Please confirm that PVCGRS conduits, as shown on the conduit schedules and on Note 1 

of various electrical drawings, supersede specification 26 05 33 - 2.8.A, Note 10 on 

Drawing GE-01, and specification 26 05 33 - 2.1.A.  Otherwise, please change all 

mentions of PVCCGRS in the conduit schedules to SS.   

Answer: Conduit schedule supersedes the mentioned references.  PVC Coated GRS 

is acceptable. 

 

11. Drawing GE-06, Detail 926 - Standard cable tray widths are 6", 9", 12", etc. 8" wide tray 

is not a standard size. We suggest going with 9" tray. Please confirm that is acceptable. 

Also, are all 3 cable trays shown the same dimensions? The call out says typical of 2. 

Please clarify.   

Answer: A 9” tray is acceptable and the note should say typical of 3. 

 

12. What material should the cable tray supports shown on Detail 926, Drawing GE-06 be 

made out of? Are these 316SS? We can't find any direction in the drawings or 

specifications.   

Answer: Mounting hardware and supports should be 316SS 

 

13. Drawing GE-03 shows two different stub-up details - Detail 320 and 321. Detail 320 

shows SS conduit, Detail 321 shows PVC Coated conduit. Which detail should be used? 

Answer: Detail 321 

 

14. We noticed there are no grounding grid plans provided with the electrical drawings. 

Drawing E-01, note 7 references a grounding grid, but there are no drawings that depict 

this work. Please provide grounding plan drawings.   

Answer: Grounding grids are shown on the layout drawings. See LE-02 for the grid 

referenced in E-01. We have re-issued some layout drawings and added more 
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grounding detail.  We show major process equipment and building structural being 

grounded on the drawings.  We still expect that metal surfaces such as fuel tanks, 

roofs, hand rails, etc. be grounded per the specifications and NFPA 70. 

 

15. Please confirm that the warranties for equipment commissioned and turned over to the 

owner for beneficial use will begin at the completion of Phase 1. Otherwise, the extended 

warranties that contractors will need to obtain from equipment suppliers to cover 

equipment until the end of the project will be very expensive.   

The warranty starts at the end of Phase 1 for equipment that was installed, tested, 

and commissioned in Phase 1.   

 

16. Will there be another site walk? 

No official site walk is scheduled.  Per previous addenda, bidders must coordinate 

additional site visits with District staff if desired.   

 

The following questions were submitted on 9/07/2018: 

 

1. Reference:  Drawings I-19, I-20, I-21, I-22 Typical Panel Layout.  Can the engineer 

provide panel tag numbers that apply for each of drawings listed above.   

Answer: The Layout on I-19 is typical of PLC-AB; the layout on I-20 is typical of 

PLC-MCC3, PLC-PRP, PLC-PSP; the layout on I-21 is typical of CTC-RWDP and 

CTC-MMWD; and the layout on I-22 is typical of CTC-AB. 

 

2. Reference:  Drawings I-02 PLC MCC3 IO List and NI-01 thru NI-04.  How will  PLC-

MCC3 connect to the network and where is it depict on the network diagrams.   

Answer: Please see re-issued sheet.  Also add conduit F015 that will go from existing 

conduits at the UV awning (LE-13) originating in the electrical room of the Re-use 

building (LE-12) and run underground to MCC-3 building.  (LE-01)  Conduit shall 

be 1.5” and contain two shielded Cat6 cables.  Install surge protection at each end of 

the run. 

 

3. Reference:  Drawings I-19 and I-20 and NI-01 thru NI-04.  Will any SCADA Hardware 

equipment be required other than  panel mounted PC’s and OIT’s depicted on I-19 and I-

20.   

Answer: The district already has SCADA servers in place so no additional 

computers or software will need to be provided. 

 

4. Drawing PI-12 shows 61-PI/PSH-1100 and 1200 however these instruments are not on the 

instrument schedule on drawing E-20.  Please confirm if these instruments are required. 

Answer: Yes the instruments are required.  Please see updated instrument schedule 

for details. 
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5. The instrument schedule lists 33-LT-1111,1211,1311 as being on PI-12.  Please confirm 

these are the LT’s shown on PI-09.  

Answer: That is correct.  1311 is not a future piece of equipment. See updated 

instrument schedule for details. 

 

6. Drawing PI-14 shows 23-LT-1020 Storm Drain Storage Level but this instrument is not 

listed on the instrument schedule.  Please confirm whether the index or the drawing is 

correct. 

Answer: The drawing is correct and the index has been updated. 

 

7. The instrument schedule lists 23-LSLL-1020 as a low low level switch for the Storm Drain 

Storage however there is no LSLL shown on PI-14. Please confirm whether PI-14 or the 

instrument schedule is correct. 

Answer: See updated instrument schedule. 

 

8. The instrument schedule lists 23-LSHH-1020 however PI-14 does not show this float 

switch.  Please confirm whether E-20 or PI-14 is correct. 

Answer: See updated instrument schedule. 

 

9. The instrument schedule lists 81-PIT-1000 however PI-15 does not show this 

instrument.  Please confirm whether E-20 or PI-15 is correct. 

Answer: See updated instrument schedule. 

 

10. The instrument schedule lists 81-FE/FIT-1001 however PI-15 does not show this 

instrument. Please confirm whether E-20 or PI-15 is correct. 

Answer: See updated instrument schedule. 

 

11. The instrument schedule lists 42-FE/FIT-1120 as being on PI-09.  Please confirm that this 

instrument is actually shown on PI-06.  Also, E-20 calls this meter out as an 18” however 

PI-06 shows this meter as a 16”.  Please confirm. 

Answer: See updated instrument schedule.  Meter is 16”. 

 

12. The instrument schedule lists 42-LSH-1120 as being on PI-09 and being part of the Return 

Meter Vault.  This instrument is not shown and appears should be shown on PI-06.  Please 

confirm there is a meter vault that should be shown on PI-06 and that this float is required. 

Answer: See updated instrument schedule. 

 

13. The instrument schedule lists 44-FE/FIT-1920 however PI-26 does not show this 

instrument.  Please confirm this meter is required. 

Answer: See updated instrument schedule. 

 

14. The instrument schedule lists 41-AIT-1002 however PI-16 does not show this 

instrument.  Please confirm if the instrument is needed. 

Answer: See updated instrument schedule. 
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15. The instrument schedule lists 52-AIT-1200 however drawing PI-26 does not show this 

instrument.  Also, please note that Hach has discontinued the 1720e turbidity 

analyzer.  Please confirm this instrument is required and if so, what a suitable 

manufacturer/PN is for this analyzer. 

Answer: See updated instrument schedule. 

 

16. PI-26 shows 5 Rotameters and 4 Pressure indicators that are not listed on the instrument 

schedule.  Please confirm whether these items are required and if they are, please provide 

an updated instrument index with associated tagging. 

Answer: See updated instrument schedule. 

 

17. PI-29 shows the UV building with a vendor supplied box. Is every instrument inside the 

building supplied by a packaged vendor.  

Answer: Only the instruments shown inside the “vendor package” outline on PI-28 

are supplied by the UV packaged vendor. 

 

The following questions were submitted on 9/10/2018: 

 

1. Drawing D-1 indicates the primary, secondary bio-filters and secondary clarifier are to be 

demolished.  Provide details of active pipe within 10’ of the structures that may be 

compromised during the demolition of the structures.  Details should include: Pipe 

material and size, joint types used, pressure of the line, media it carries and depth of bury.   

Drawings D-3 and D-4 indicate other existing lines that are present.  The yard piping 

drawings (sheets C-6 thru C-14) provide drawings and tables indicating the size, service, 

and pipe type of new and existing lines.  Per the demolition drawings, the biofilter 

structures are relatively shallow. 

 

For reference (but not necessarily representing a complete list), the following significant 

pipelines are noted: 

 

Near the Primary & Secondary Biofilter: 

• 10” digester sludge line  – this line runs beneath the secondary biofilter and adjacent 

to the primary biofilter.   

• 20” and 24” Primary Clarifier #2 influent/effluent lines – these lines are near (and 

connect to in some cases) the biofilter pump station which is to be removed.  The 

pipelines in this area are detailed in the PCM (primary clarifier) drawings of Volume 

4A.   

• 24” Bypass line – currently runs around the north/northeast of the secondary 

biofilter (and beneath this structure at certain points). 

• 24” Primary Effluent – runs near the south of the biofilters as it flows to the existing 

secondary clarifier pump station.  This line will be replaced in Phase 3 and shouldn’t 

be required once the new process basins are operating at the end of Phase 1.   

• Smaller 1”-3” potable and non-potable water lines that must remain in service, 

temporary shutdown for rerouting as convenient for construction could be 

coordinated with operators however.   
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Near the Primary & Secondary Biofilter - several lines will be in place when the existing 

secondary clarifier is demolished including but not limited to: 

• 30” secondary clarifier #2 influent line 

• 14” secondary clarifier #2 RAS line 

• 4” secondary clarifier #2 scum line 

• Portions of the 15” storm drain line, depending on the contractors choice to install 

portions of this line in earlier phases.   

• 16” NMWD distribution line 

• 3-4” non-potable water lines 

• 1-2.5” potable water lines 

 

2. Section 013130, 1.3, D, 1, b, requires a full time representative with no other duties be 

present on site during all working hours.  In lieu of this requirement, can a working 

superintendent/foreman/project manager/etc. with other duties be designated as the onsite 

safety representative with part-time support from a designated safety professional 

handling multiple projects? 

This proposal is acceptable.   

 

3. Drawing C-5 indicates new Type E Curb (Note 14) along the toe of the hillside.  There is 

existing stackable block wall at this location currently.  How does the new curb interact 

with the block?  Provide a detail. 

The block retaining wall should be protected and remain in place during 

construction.  The Type E curbing is no longer required along this portion, refer to 

the description for sheet C-5 above in the Volume 4A items.   

 

4. Per detail 310/SD-2; there is PVC coated wire rope shown above the top railing. Is this to 

be provided on all railings, including the stair cases, or is it just included at removable 

handrail? 

This is required for all guardrail, removeable or not but not on handrail.  For 

staircases, horizontal components must include this, but sloping guardrail along 

stairs does not require the PVC coated wire.   

 

5. Addendum #1 clarifies there is new Pervious Concrete.  There does not appear to be a 

specification section for this activity.  Please provide.  There is a Concrete Paving 

specification 321313, but this is different from Pervious Concrete. 

A detail is provided in the civil details (see sheet CD-2).  Specifications have been 

added to Section 321313 as discussed above in Volume 3B items.   

 

6. The page 34 of the General Conditions, “the District will conduct all negotiations with 

the utility company and the work will be done at no cost to the Contractor, unless 

otherwise stipulated in the Agreement”. Please confirm that the contractor will carry no 

costs for the PG&E electrical work. Please also confirm that since the Contractor does 
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not have a contract with PG&E, that the contactor will not be liable for any costs or 

delays caused by PG&E. 

This is correct, but the contractor is required to coordinate with PG&E, but the 

District will pay for PG&E electrical work.   

 

7. Redwood Headers appear sporadically throughout the project.  Is there a project 

requirement to provide Redwood Headers on all asphalt edges that are not adjacent to 

concrete? 

Redwood headers are required as specifically shown on sheets C-4 and C-5, 

typically for asphalt edges that are not adjacent to concrete within the wastewater 

treatment plant site. Note that these headers are not indicated nor required along 

the public roadway.  The leader callouts indicate the location and key start/end 

points for redwood headers.   

 

8. During the site visit, several trees were observed near the pond area.  Are they to be 

removed or remain in place?  They do not appear to be specifically called out for 

removal.  If removal is required, please provide diameter at breast height for each tree 

requiring removal and verify that removal permits will not be required.  Additionally, is 

this removal a responsibility of the owner or contractor? 

Owner has attempted to remove all trees in the sludge pond area and grind stumps 

18” below ground. However, Contractor is expected to remove roots remaining in 

the ground.  See discussion for demolition drawings in Volume 4A items above.   

 

9. DAC Geotech Report classifies the exiting “fill” material as either SC, GP-GM, CL, or 

GC.  Section 31 20 00, 2.1, C, indicates that these materials are unsuitable for use on site.  

Please confirm the potential uses for the onsite “fill” material.   

Excavated site soil materials should be screened and if they are primarily granular 

and have a plasticity index of 12 or less, they could be used as fill in areas where 

grading fill is required below structures and roadways. Fill material should be 

moisture conditioned and compacted to a minimum of 95% relative compaction.  

 

10. DAC Geotech Report contains Appendix D and Appendix E, both of which contain 

borings labeled BG-1 & BG-2.  The two BG-1 and the two BG-2 borings contain 

differing strata layers and classifications.  The site map located on sheet 301 of 650 does 

not differentiate between borings found in Appendix D and those located in Appendix E.  

Please confirm the location of each boring. 

Appendix E boring logs pertain to the parking lot area and outside the current 

project area.  They were included for development of our bedrock 

contour diagram.  Therefore, borings BG-1 and BG-2 in Appendix E should be 

ignored 
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11. Section 32 17 23, Pavement Markings, is included in the bid documents, but not 

markings are indicated in the construction drawings.  Please confirm where pavement 

markings and traffic signage are required.   

There are no longer any pavement markings included with this project.   

 

12. Section 31 20 00, 3.5, references pre-load/surcharge STAGING PLANS in the design 

drawings, but no such plans were located in the bid documents.  Please confirm the 

applicability of paragraph 3.5. 

These requirements are not part of this project.   

 

13. The DAC Geotech Report pages 14 – 16 references the need for lightweight fill.  Will 

lightweight fill be required/recommended/allowed on this project?  If so, please provide 

the proposed lightweight fill locations and material specifications. 

Lightweight fill, geofoam, or other materials to mitigate settling will not be required 

unless observation of the graded road and other areas show continued, excessive 

settling.  Previous projects have indicated that the risk in this area is low and the 

anticipation is that these materials will not be necessary.   

 

As conditions and continued observation merit, special provisions for light weight 

fill (etc.) will be discussed between the Geotech, Owner, and Contractor, and 

necessary changes will be implemented at that time.  This would mainly concern the 

roadway, which will be graded and compacted but not paved until near the end of 

the project, allowing time for observation and discussion of any changes if needed.   

 

14. The DAC Geotech Report page 12 indicates that 6 to 18 inches of settlement is to be 

expected on the project site.  The contractor is basing the project cut/fill requirements on 

the survey information provided in the contract documents.  From these calculations, the 

project will require a significant amount of fill material even if no settlement occurs.  

Should settlement occur, how will the contractor be compensated for the additional fill 

requirements?  Additionally, how will settlement be monitored and quantified?   

Page 12 indicates that there could be 6-18" of settlement in areas with at least 5' of 

fill.  There are a few areas under roadways and paving (north, east, and south of the 

aeration basin structure) that will have 5' or more of fill placed and could be 

susceptible to 6-18 inches of settlement.  Paving will not occur in these areas until 

Phase 3, but the structure will be backfilled and the grade brought up after the 

concrete is placed, which will allow at least 8-12 months of loading of the 

underlying, existing material.  The Contractor should assume the areas with 5' of fill 

or more will settle a maximum of 18" and include that material in their bids.  It is 

anticipated that these areas will see significant use during the construction with 

vehicles and equipment, and the Contractor is required to maintain access through 

these areas.  Grading and maintaining these areas will be required by the 

Contractor and as such we do not see how the settlement can be monitored and 
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quantified, which again points to the approach that the Contractor shall include 18" 

of settlement for the areas with 5' or more fill.   

 

15. If a surcharge program will not be implemented, will pipeline installations and other 

improvements be allowed prior/during the two year monitoring program or will these 

installations need to take place after settlement has occurred?  Should settlement occur 

after installations have been completed, will the contractor be entitled to compensation to 

repair any resultant damages?   

A general surcharge program is not being implemented as part of the 

work.  Pipelines will be installed during all phases of the work.  There are a few 

pipelines being installed in areas receiving 5' of fill or more.  If pipelines are 

damaged due to settlement of undisturbed, subgrade soils then the Contractor 

would be entitled to compensation to repair these damages.  This assumes the 

Contractor has properly prepared the existing soils prior to backfilling the areas per 

the geotechnical requirements in the Contract Documents.   

 

16. Section 01 10 00, requires a Project Construction Survey completed by a licensed 

surveyor.  Please confirm that this survey only applies items installed under this contract.   

Only improvements to be impacted or installed as part of this project would be 

expected as part of the survey.   

 

17. Section 01 41 20, 1.3, indicates that the “Owner is not responsible for obtaining any 

permits.”  This statement is incredibly open ended and could be interpreted that the 

contractor is responsible for obtaining permits normally secured by the Engineer on bid-

build projects.  (DEP, Title 22, Zoning, Easements, Army Corps, etc.)  Please confirm 

what permits are the responsibility of the contractor and what permits will be secured by 

the owner/engineer.   

Owner has obtained Title 22 permits for recycled water, issues regarding other 

permits was addressed in a previous addendum.   

 

18. After a thorough review of the project plans, we do not feel that the project milestones 

can be achieved within the Section 01 10 00 defined working hours of 6:30am to 5:00pm 

M-F.  Please provide what steps need to be taken and the costs involved to allow for 

continuous (24/7) working hours. 

A 24/7 operating schedule is acceptable where required to maintain the project on 

the proposed timeline as long as after-hour construction activity does not impact 

plant operations or require District staff/operators to be onsite.  Special notification 

and planning must be in place for any tie-ins or other activity that may impact plant 

operations.  In addition, we have not had sufficient time to review all CEQA 

requirements or other limitations that may impact the free implementation of a 24/7 

operation.  Furthermore, the Contractor must be sensitive to light and noise 

pollution that are after normal operating hours and provide provisions to reduce 

direct light infiltration from the site.  Additional information may be provided in a 
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future addendum as any concerns regarding CEQA or other local limitations are 

confirmed.   

 

19. After a thorough review of the project plans, we do not feel that the project milestones 

can be achieved.  Please confirm that Liquidated Damages for this project are uncapped.  

Additionally, please quantify any consequential damages that may be imposed by failing 

to meet project milestones.  Is any project funding specifically tied to a project 

milestone?  This information will assist in determining if the contractor should carry 

additional overtime costs, liquidated/consequential damages, or a combination of both in 

their proposal. 

Liquidated damages are uncapped.  The District will quantify consequential 

damages such as additional operating cost, cost to supplementing RW with potable 

water, and etc. at the time when Liquidated Damages are being assessed.  For 

reference, a portion of the project funding is from grant money associated with the 

expansion of the recycled water facility (i.e. Phase 1).   

 

20. Contract documents indicate that Phase 1 must be completed in 517 calendar days, but 

also includes a firm date of June 1, 2020, Phase 2 must be completed in 730 calendar 

days, but also includes a firm date of January 1, 2021, Phase 3 must be completed in 

1,060 calendar days, but also includes a firm date of November 10, 2021.  Please confirm 

which of these timelines is applicable as the contractor has no control of the project 

award, NTP, or certain potential project delays.  Are any of these dates tied to a particular 

funding or penalty deadline? 

The firm dates given are based from an assumed Notice to Proceed date of 

01/02/2019.  The dates will be adjusted to allow for the calendar days listed if the 

Notice to Proceed date is different.   

 

21. Section 01 74 19, Table 2 includes reliability acceptance test parameters for items not 

associated with this project.  Please confirm that RAT testing will only be required for 

items installed under this contract. 

It is assumed that this question references Section 017500 – Commissioning .  As 

discussed above, this table has been updated to remove items no longer associated 

with the project.   

 

22. Reference Drawing C-13.  Secondary Clarifier #2, Primary Pump Station and associated 

pipelines 122, 119,116,126, and 132B are to be installed prior to the completion of Phase 

2.  Secondary Clarifier #1 is not to be installed until Phase 3.  The outline of Secondary 

Clarifier #1 indicates the outer wall of the structure, but does not illustrate the 2’-4” 

footer or the 5’ underdrain.  The proposed pipelines mentioned above are to be installed, 

prior, above, or in some cases, through the footer and underdrain.  Can these lines be 

installed outside of the footer/underdrain footprint or is it the intent of the contract to 

install footers/underdrain under suspended infrastructure?  If relocation is allowed, will 
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the contractor be compensated for the additional pipe length, bends, bedding, installation, 

etc.? 

Piping has been adjusted as is feasible to allow for more space in this area and avoid 

direct conflicts between piping and the clarifier footing/underdrain.  Details are 

provided above in the items listed under Volume 4A.   

 

23. Please confirm what specific facilities, pipelines, and equipment are associated with Title 

22 requirements and provide information on any additional testing may be associated 

with these facilities.  Will the owner be responsible for any required Bioassay’s or other 

regulatory/permitting requirements associated with Title 22 compliance? 

Pipelines associated with Title 22 water are already indicated as such in the yard 

piping schedule (e.g. reference to “recycled water” or “RWTF “pipelines).  Pipeline 

testing is to be performed as outlined in the specifications.  

 

24. As confirmed on previous addendums there is a good faith effort required but there are no 

minority or DBE goals required for this contract. Per Appendix H, there are 5ea forms to 

be filled out requiring extensive amount of information for the MBE/WBE firms and 4ea 

of which are to be submitted with the bid package. These forms include listing every 

MBE/DBE solicited (Form 1), every MBE/DBE we received quotes from with bid 

amounts and explanations of why or why not they were selected (Form 2), forms for each 

minority firm being selected (Form 4) and full list of all subcontractors, suppliers and 

brokers (Form 5).  Since the completion of these forms requires an extensive amount of 

work and this information has no effect on the bid results as there is no minority 

requirements or goals; they should be submitted within 3 business days after the bid date.  

This places a hardship on the bidders to complete this information at bid time.  For the 

previous bid, LGVSD understood this hardship and allowed the bidders to submit this 

information within 3 business days.  We request the LGVSD allow for the same with the 

rebid of this project. 

The proposal to submit this information within 3 business days is acceptable.   

 

25. Drawing SCH-13,  Note 2 – Gates 316 SS. Spec states 304 or 316 SS. Please confirm if 304 or 

316 SS is required.   

The specification is more general from the manufacturer, but the materials required 

in the schedule are 316 SS only.  The gates shall be 316 SS as indicated in the 

schedule.   

 

26. T-Valves are included in the gate schedule. Do T-Valves need to be included in the slide gate bid 

per the bid forms.   

There is not a dedicated bid item in the primary Bid Schedule (Volume 2) that 

specifically breaks out gates and/or valves.  It is up to the general contractor to 

coordinate the scope of supply with all of its suppliers.  However, telescoping valves 

would generally be considered valves and need not necessarily be furnished by the 

gate supplier.   
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27. Both specifications say nothing about field service (Spec. 400558 Stainless Steel Channel Gates, 
Spec. 400559 Stainless Steel Weir Gates). Please confirm if field service is required. We 

recommend the following: 
1 trip      1 day     Installation supervision 
3 trips    6 days   Installation inspection and operation of operators  (Need to consider construction 

schedule, but this should be close for 41 gates and multiple areas) 
2 trip      6 day     Leakage testing and startup 
1 trip      1 day     Training  (one hour training and could be combined with one of the startup 

trips)  

Addressed above in the comments for Volume 3B.   

28. Spec. 400558 Stainless Steel Channel Gates – 2.1-C-2:     “The gate frame shall be made of 

formed plates or structural members creating the clear opening of the specified dimensions in a 

rigid one-piece unit.” 
Spec. 400559 Stainless Steel Weir Gates – 2.1-C-2:            “The gate frame shall be made of formed 

plates or structural members creating the clear opening of the specified dimensions in a rigid one-

piece unit.” 
Please confirm “rigid one-piece guide” terminology. Suggest adding a clarifying sentence to both 

of the above specifications,  “Guides bolted together are not acceptable.” 
The standard bolt together guide frame will not be able to meet the stress thresholds called out in 

AWWA C561, thus not in compliance with this standard.  
Some of the gates (Items 9, 14 & 15) will need a wraparound gusset. Bolt together guides cannot 

host wraparound gussets.  Bolt together guides require disassembly of the frame to access the seal 

– very difficult once installed.   

Addressed above in the comments for Volume 3B.   

29. 13-SG-1020 & 1030 – 2ea. 36x60 Gates – Drawings do not call out elevations and there are no 

views that can be scaled.  Please provide elevations 

These gates are replacing existing isolation gates in the grit chambers (reference 

sheet HWS-1 of Volume 4A).  The dimensions (width and height) required for the 

gate are provided in the gate schedule.  Final installation details and elevations will 

need to be field verified to match existing conditions, but the actual furnished gate 

should have the dimensions provided in the gate schedule.  Gate frames should 

extend above the opening to place the actuator at a height of 3’-6” above the top of 

the walkway/access platform.   

 

30. 23-G-3110 from schedule, but drawings PSS-6 calls out a different tag number 21-G-3130. Using 

tag number from schedule. Please confirm and correct.   

The tag for the gate shown on sheet PSS-6 should be the same as called out on sheet 

PSS-2, namely 23-G-3110.   

 

31. 23-G-3120 – 1ea. 48x84 – Schedule calls for 3’ head, but gate is 4’ tall, will quote 4’ for the head. 

Please confirm and correct.   

Based on the hydraulics through this box, the maximum seating head experienced 

by this gate would be 3.25-feet (i.e. the top of the gate is designed to be above the 

max water surface to prevent undesired overflow) – hence the max seating head is 
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less than the height of the gate.  However, a design for a max 48” seating head is 

acceptable.   

 

32. 23-G-3120 from schedule, but drawings C-47 & C-48 call out tag number 21-G-3120. Please 

confirm and correct.   

The correct tag is 23-G-3120.   

 

33. 33-G-1110 & 1120 – Schedule calls out 33-G-1210, but drawing AS-7 & AS-9 calls out 33-G-

1120.  Used drawing tag number 33-G-1120. Please confirm and correct.   

The gate tags should match the schedule as discussed above in the items for Volume 

4A.   

 

34. 51-G-1210 – 1ea. 36x36 Gate – Location is Outfall Box. There are no gates in the schedule with 

this tag number.  Drawing C-32 is for the Outfall Box.  It shows a gate without a tag number.  It 

shows a slide gate that is existing and statement to preserve and protect existing gate and rotate 

the electric actuator. The box has a 36” pipe coming to the 60” wide box.  The gate is 60” 

wide. Please confirm if this gate should be deleted from the schedule. If it is included, please 

confirm gate size. Please confirm and correct.    

Reference sheet SCH-13 in Volume 4A, gate 51-G-1210 is provided in the schedule 

(29th item in the schedule).  The existing gate shown on Sheet C-32 is currently in 

place and should be handled as already outlined on sheets C-32 and C-33.   

 

35. 44-G-1310, 1320, 1330 & 1340 – 4ea. 30x72 Gates – Schedule calls for 7’ head, but is only 6’ 

tall in an open channel.  We quoted 6’ head. Please confirm and correct.   

Per the schedule, the gates are 72-inches so 6-feet seating/unseating would be the 

maximum.    

 

36. 44-G-1310, 1320, 1330 & 1340 – 4ea. 30x72 Gates – If the gate is to have 72” of travel (equal to 

the height of the gate); the head rails where the electric actuator will be mounted will be 63” 

above the floor. This is ok but a non-standard height. Please confirm.   

The height of the gate is required to provide full isolation at peak hydraulic flows 

and allow for fully-open channel flow for the UV modules.  A configuration with a 

more accessible height for the electric actuator is ideal, but the described mounting 

height is acceptable.   

 

37. Reference: Drawings E-01 thru E-07 and LE-01 thru LE-16.  Differences in NEMA 

ratings for electrical equipment are stated on various drawings, can the engineer specify 

what NEMA ratings and Materials construction will be required for the following 

electrical equipment.   

 

Answer: See table below. 
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Equipment: Drawing NEMA 

SES Service Entrance Section E-01 3R SS 

ATS  E-01 3R SS 

100% Rated Breaker E-01 3R 

SWBD-AB1 E-01 1A 

Active Harmonic Filter E-01 1A 

XFMR-AB E-01 1 

LP-AB E-01 1A 

VFD-52-P-1013 E-01 1A 

VFD-52-P-1014 E-01 1A 

MCC-AB1 E-01 1A 

MCC-AB4 E-01 1A 

MCC-AB2 E-02 1A 

MCC-AB3 E-03 1A 

DP-RWDP E-05 3R 

VFD-51-P-2100 E-05 3R 

VFD-51-P-2200 E-05 3R 

VFD-51-P-2300 E-05 3R 

VFD-51-P-2400 E-05 3R 

LP-RWDP E-05 3R 

DP-AB2 E-06 1A 

DP-MCC-3 E-06 1A 

XFMR-UV E-06 3R 

LP-UV2 E-06 3R 

MCC-3 E-07 1A 
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The following questions were submitted on 9/12/2018: 

 

1. Specification 432313 Self-Priming Centrifugal Pumps;  

a. This section provides no quantity or where they are used.  How many and where are 

they used?   

In general, the quantity required for each pump should be obtained from the 

pump schedule (sheet SCH-12 in Volume 4A) – quantities are not typically listed 

or repeated in individual specification sections.  The pump schedule also lists the 

design-basis make and model for each pump.  In this case, this type of pump is 

no longer used or required for this project.  This section may be disregarded 

 

b. This section refers to a pump schedule which is page 281 but there is no reference to 

Gorman-Rupp on the schedule.  Is this just a generic spec that is not used?  This type 

of pump is no longer used or required for this project.  This section may be 

disregarded.   

 

2. Specification 432323 Self Priming Axially-Split Centrifugal Pumps; 

a. This section provides no quantity or where they are used.  How many and where 

are they used? This references the recycled water distribution pumps as 

shown in the pump schedule.  Refer to the pump schedule with section 

number cross-referencing.   

b. This section refers to a pump schedule which is page 281 but there is no reference 

to this type of pump.  Is this just a generic spec that is not used? This references 

the recycled water distribution pumps as shown in the pump schedule.  Refer 

to the pump schedule with section number cross-referencing.   

c. This section provides no manufacturer.  If these are to be used please provide 

basis of design.  These reference the Gould’s pumps as cross-referenced in the 

pump schedule included with this addendum.   

 

3. Specification 432413 Vertical Turbine Can Pumps; 

a. This section provides no quantity or where they are used.  How many and where 

are they used?  The pump schedule includes multiple vertical turbine pumps, 

refer to cross-referenced schedule provided with this addendum.  

b. This section does not refer to any pump schedule.  The pump schedule includes 

multiple vertical turbine pumps, refer to cross-referenced schedule provided 

with this addendum.   

c. We cannot find any can pumps on this job.  Is this just a generic spec that is not 

used? The pump schedule includes multiple vertical turbine pumps, refer to 

cross-referenced schedule provided with this addendum.   

 

4. Page 281 SCHEDULES PUMPS; [In reference to sheet 281 of Volume 4A] 

a. What specification is to be used for pumps 51-P-2100, 2200, 2300,2400?  

Reference pump schedule that is included with this addendum.   
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b. What specification is to be used for pumps 43-P-2100, 2200?  These are small 

sampling pumps (Pentair brand) and detailed technical specifications are not 

available from the manufacturer. Please provide the design basis 

make/model listed in the pump schedule or something equal in function with 

similar or superior materials of construction.    

c. What specification is to be used for pumps 41-P-2500, 2511?  See response to 

item ‘b’. 

d. What specification is to be used for pumps 44-P-2100, 51-P-1110?  These are 

small, sump style pumps to be installed in metering vaults and detailed 

technical specifications are not available from the manufacturer.  Please 

provide the design basis make/model listed in the pump schedule or 

something equal in function with similar or superior materials of 

construction.    

 

5. Sheet SCH-12 Pump Schedule does not denote which spec section applies to each pump 

or does each spec section have equipment numbers listed. The descriptions on sheet SCH-

12 seem to overlap: submersible vs. submersible centrifugal and centrifugal vs vertical 

centrifugal. Is it possible to expand the schedules SCH-12 to include applicable spec 

section] 

The spec section for each pump is shown on the modified sheet SCH-12 included 

with this addendum.   

 

The following questions were submitted on 9/13/2018: 

 

1. The pre-selected purchase agreement states the equipment will be shipped with a non-

specified primer per their standards with the intent to only provide minimal protection and 

Ovivo accepts no responsibility for coatings once they leave their shop.   

This is addressed above in detail – the supplier will now furnish a hot-dipped 

galvanized coating for the mechanisms that will not require a field-applied finish coat 

by the Contractor.   

 

2. Please provide electrical vault schedule for bidding purposes. 

No schedule currently exists however it is anticipated that the vaults will be 4’x4’ 

except where larger ones will be necessary such as the power vaults P-VLT 25, P-

VLT 26, and P-VLT 27.   It is anticipated that those vaults may need to be 4’x6’ or 

6’x8’.     

 

3. Drawing SE-06 shows route for DB-1 going from Power Pole to Transformer.  Drawing 

E-44 states DB-1 is going from the Transformer to the SES.  Please clarify correct 

routing for DB-1. 

DB-1 as shown on E-44 is correct. Add DB-0 for the ductbank between utility pole 

and transformer.  DB-0 construction and conductors to be per PG&E specifications. 

 

4. Drawing SE-06 shows route for DB-2 going from the Transformer to the SES.  Drawing 

E-44 states DB-2 is going from SES to ATS.  Please clarify correct routing for DB-2. 
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DB-2 as shown on E-44 is correct.  It is also anticipated that due to the location of 

SES and ATS that conduits between the two structures will be acceptable and a 

ductbank is not necessary. 

 

5. Please confirm the conduit sizes on the conduit schedule supersede the conduit sizes on 

the ductbank schedule. I.E. Conduits P23-1300A, P23-1400A, & P23-1500A are shown 

as 1.5"on the conduit schedule, but shown as 1" on the ductbank schedule. 

Conduit schedule supersedes sizing shown on ductbank schedule.    

 

6. Drawing E-44, ductbank 4, calls out conduits P31-3540A & P31-4550A.  These conduits 

do not show up on the conduit schedule.  Please provide conduit size and conductors. 

These conduits should be removed from the ductbank.   

 

7. The drawings show a table with depth to top of bedrock “To BR” (SH AS-2).  Is this 

depth assumed from existing grade. 

This has been clarified above in the discussion for sheet AS-2 in the Volume 4A 

items above.   

 

 

 
END OF QUESIOTNS SECTION FOR ADDENDUM #4 

LIST OF ATTACHMENTS 

Attachment A:  Volume 3 Appendix C (original RFP document for Owner Selected Equipment 

Procurement).   

 

Attachment B:  Revised Section 260000 – General Electrical Requirements (Volume 3B).   

Attachment C:  New Section 312319 – Drilled Concrete Piers (Volume 3B).   

Attachment D:  Revised Section 409000 – Instrumentation Control for Process Systems (Volume 3B).   

Attachment E:  Revised Section 409123 – Miscellaneous Properties Process Measurement Devices 

(Volume 3B).   

Attachment F:  New Section 432420 – Horizontal Axial Flow Pumps (Volume 3B).   

Attachment G:  Pump Schedule (from Volume 4A) with Specification Section References.   

Attachment H:  Revised Bid Schedule Page (from Volume 2).   
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Attachment I:  Revised drawing sheets from Volume 4A, total of eight (8) sheets: 

C-5 

C-9 

C-13 

C-19 

C-50 (NEW) 

PSM-1 

PSM-3 

PSM-5 

 

Attachment J:  Revised drawing sheets from Volume 4B, total of twenty-four (24) sheets: 

PI-26 

NI-02 

NI-03 

SE-02 

SE-06 

SE-07 

LE-02 

LE-03 

LE-04 

LE-10 

LE-14 

LE-17 

E-12 

E-19 

E-20 

E-21 

E-22 

E-23 

E-39 

E-44 

E-45 

E-46 

E-48 

E-49 

 

 

END OF ADDENDUM #4 

 

See following Sheets for Attachments 
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Attachment A 

 
Volume 3 Appendix C 

 

Original RFP and Specifications for Owner Furnished Equipment 

 
  



 

DISTRICT BOARD  

Megan Clark 

Rabi Elias  

Russ Greenfield 

Craig K. Murray 

Judy Schriebman 

 

DISTRICT ADMINISTRATION 

Mark R. Williams,  
General Manager 

Michael Cortez,  
District Engineer 

Mel Liebmann,  
Plant Manager  

Susan McGuire,  
Administrative Services Manager 

Greg Pease,  
Collection System/Safety Manager 

 

300 Smith Ranch Road  • San Rafael, CA  94903  •  415.472-1734  •  Fax 415.499-7715  •  WWW.LGVSD.ORG 

 

Date: January 13, 2017 

 

 

 

Re: Request for Proposals– LAS GALLINAS VALLEY SANITARY DISTRICT SECONDARY 

TREATMENT AND RECYCLED WATER PLANT UPGRADE 

 

The purpose of this correspondence and enclosed materials is to solicit equipment proposals for the 

LAS GALLINAS VALLEY SANITARY DISTRICT (OWNER) Secondary Treatment and Recycled 

Water Plant Upgrade.  The following information details the Scope of Work for furnishing equipment 

in accordance with the enclosed Request for Proposal - Equipment for the Las Gallinas Valley 

Sanitary District Secondary Treatment and Recycled Water Plant Upgrade, General Conditions, 

and instructions for suppliers. 

 

An original proposal including two (2) hard copies and one (1) digital copy must be received in the 

Engineering Division at Las Gallinas Valley Sanitary District, 300 Smith Ranch Road, San Rafael, CA 

94903 by 2:00 pm local time on February 2, 2017.  Proposals received after that time and date will be 

considered a late proposal and will be returned unopened to the Sender without receiving any further 

consideration in the Award.  Envelopes must be clearly marked Proposal - Equipment for LGVSD 

Secondary Treatment and Recycled Water Plant Upgrade.  Equipment associated with this RFP 

includes: 

 

 Hybrid fixed film activated sludge treatment process 

 Trickling filter distributor mechanism 

 Trickling filter media package 

 Eductor tube mixers 

 Secondary clarifier mechanisms 

 Open channel UV disinfection system 

 Dissolved air flotation thickener (DAFT) system (multiple options) 

 Mechanical sludge thickening equipment 

 Odor control equipment package 

 Pond return water pre-treatment equipment package (multiple options) 

  

AQUA-Eric
Text Box
NOTE (September 14, 2018):
Items #2, #3, #7, #9, and #10 are not included in the current project



Recipient/RE:   Page 2 of 2 
August 14, 2008  
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Please contact the design engineer to obtain electronic copies of the RFP packet.  All technical 

questions shall be submitted to the Design Engineer.  Any questions asked for which a written response 

is furnished will be provided to all bidders.  Questions submitted less than five (5) days before bid 

opening may not be addressed.   

 

Design Engineer     District Engineering Department 
 

Justin Logan or Eric Sahm    Mike Cortez 

justinl@aquaeng.com; erics@aquaeng.com  mcortez@lgvsd.org 

AQUA Engineering, Inc.    OWNER 

801-299-1327      415-472-1734 

533 W 2600 S      300 Smith Ranch Road 

Bountiful, UT 84010     San Rafael, CA 94903 

 

 
District Engineer, Las Gallinas Valley Sanitary District 
Sincerely, 

 
Michael Cortez, PE 

District Engineer   

 

 

 

 

 

mailto:justinl@aquaeng.com
mailto:erics@aquaeng.com
mailto:mcortez@lgvsd.org
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LAS GALLINAS VALLEY SANITARY DISTRICT 
San Rafael, California 

 
REQUEST FOR PROPOSALS – FURNISH EQUIPMENT 

 

LAS GALLINAS VALLEY SANITARY DISTRICT (OWNER) 
 

REQUEST FOR PROPOSALS – LAS GALLINAS VALLEY SANITARY DISTRICT 

SECONDARY TREATMENT AND RECYCLED PLANT UPGRADE 

 
INTRODUCTION 

 
LAS GALLINAS VALLEY SANITARY DISTRICT hereby known as “OWNER” solicits 
interested and qualified firms to submit proposals for furnishing and delivery of 
equipment for the Las Gallinas Valley Sanitary District Secondary Treatment and 
Recycled Water Plant Upgrade.  Furnish all permits, labor, materials, equipment, 
transportation, tools, supplies, onsite services, and appurtenances for satisfactory 
completion of all work. 

 
I. GENERAL TERMS AND CONDITIONS 

 
A. Proposal Submission 

 
Proposal submittals that include two (2) hard copies and one (1) electronic copy, 
marked Proposal - Equipment for LGVSD Secondary Treatment and RWF 
Upgrade will be received no later than 2:00 p.m., February 2, 2017 by: 

 
Hard copies mailed to:  Electronic copies emailed to: 
Attn: Mike Cortez, P.E.  Justin Logan: justinl@aquaeng.com 
LGVSD    Mike Cortez: mcortez@lgvsd.org 

300 Smith Ranch Road 
 San Rafael, CA 94903 
 

Proposals will not be accepted via Fax machine.  Mark outside of envelope with 
Proposal - EQUIPMENT FOR LAS GALLINAS VALLEY SANITARY DISTRICT 
SECONDARY TREATMENT AND RECYCLED WATER PLANT UPGRADE.  
Time is of the essence and any proposal or addenda pertaining to the RFP 
received after the announced time in accordance with the clock(s) on District 
computers and date for submittal, whether by mail or otherwise, will be rejected.  
It is the sole responsibility of the Supplier for ensuring that their proposals are 
stamped by Engineering Staff before the deadline indicated in Section I-A.  
Proposals and/or any addenda pertaining thereto received after the announced 
time and date of receipt by mail or otherwise, will be returned.  However, nothing 
in this RFP precludes OWNER from requesting additional information at any time 
during the procurement process before or after the bid opening date and time.   
 
Nothing herein is intended to exclude any responsible firm or in any way restrain 
or restrict competition.  On the contrary, all responsible firms are encouraged to 
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submit proposals.  OWNER reserves the right to award in part or in whole or to 
reject any or all proposals. 
 
Any proposal submitted must include the Signature Sheet that has been signed 
by an individual authorized to bind the supplier.  All proposals submitted without 
such signature may be deemed non-responsive. 
 

B. RFP Process 
 

Suppliers are to submit written proposals, which present the Supplier’s 
qualifications and understanding of the work performed.  The Supplier’s proposal 
should be prepared simply and economically and should provide all the 
information that it considers pertinent to its qualifications for the project and which 
respond to the Scope of Services and Evaluation Criteria listed herein. Emphasis 
should be placed on completeness of services offered and clarity of content.  
Suppliers may furnish proposals for all bid items or any combination of individual 
bid items so long as they are qualified and able to fulfill the requirements of each 
bid item for which a proposal is submitted.   
 
Questions or objections to specifications, design criteria or other aspects of the 
RFP process must be received and acknowledged by OWNER and Engineer at 
least five (5) business days before the date and time at which proposals are 
scheduled to be opened.  Questions or exceptions furnished after this time may 
not be addressed or answered.   

 
II. SPECIFIC TERMS AND CONDITIONS 

 
A. Appropriations 
 
 The continuation of the terms, conditions, and provisions of this contract beyond 

the fiscal year is subject to approval and ratification by the OWNER Board of 
Directors and appropriation by them of the necessary money to fund said 
project/contract for each succeeding year. 

 
B. Termination of Contract 
 

It shall be the sole right of OWNER to terminate any contract upon written 
notification to the Supplier. 

 
C. Insurance 

 
The Supplier shall purchase and maintain in force, at their own expense, such 
insurance as specified in OWNER’s Agreement for General Services.  The 
Supplier shall furnish a copy of an original Certificate of Insurance, naming 
OWNER as an additional insured.  The Supplier shall furnish insurance in 
satisfactory limits, and on forms and of companies, which are acceptable to 
OWNER and shall require and show evidence of insurance coverages on behalf 
of any subcontractor (if applicable, before entering into any agreement to sublet 
any part of the work to be done under this agreement). 
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III. PROJECT DESCRIPTION 
 

A. Intent of Proposal 
 

The intent of this proposal is to obtain competitive pricing from qualified vendors 
for furnishing and delivery of the following pieces of equipment: 
 

 Item #1 - One (1) hybrid fixed film Activated sludge treatment process 
 Item #2 - One (1) trickling Filter Distributor Mechanism 
 Item #3 - One (1) trickling Filter Media package 
 Item #4 - Eight (8) eductor tube mixers  
 Item #5 - Two (2) 100-foot diameter Secondary Clarifier Mechanisms  

with cost adder for optional third unit.   
 Item #6 – One (1) open channel UV disinfection system.   
 Item #7 - One (1) sludge thickening system 

Option 7A - Dissolved air flotation thickener (DAFT) System 
Option 7B - Skid mounted micro DAFT System 

 Item #8 - One (1) standby mechanical thickener 
 Item #9 - One (1) odor control equipment package 
 Item #10 - One (1) return water pre-treatment system - Algae removal  

equipment package for storage pond return water 
 

B. Estimated Equipment and Volume 
 

“Exhibit One-Equipment” is not a commitment to contract, but is intended to 
provide potential suppliers with the specifications of the desired equipment.  
Detailed specifications are provided under “Exhibit One-Equipment 
Specifications” in this document. 
 

IV. SCOPE OF WORK 
 

A. General 
 

 The Supplier shall provide to OWNER all listed equipment, services, 
recommended spare parts, training/startup services, and testing.  The Supplier 
shall assist Engineer during the design process with technical information, 
dimensions, installation requirements/clearances, and other details to help 
ensure an adequate and efficient design suitable for the equipment.   

 
B. Loss or Damage to Equipment 

 
 During shipment, Supplier shall assume all responsibility for loss or damage.  

Vendor shall be present during unloading of equipment and installation to ensure 
no damage is caused during those activities.  Touch-up coating required due to 
installation/handling by the contractor will be provided by the installation 
contractor.   
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C. Training 
 

 The Supplier will provide, at their expense, all training required for the operation 
of any equipment.  An instructional manual is to be provided for the equipment.   

 
D. Award of Contract and Performance 
 
 Purchase of equipment may proceed only after being approved by OWNER and 

upon the Supplier receiving notice of such approval and written notification to 
proceed with submittals, production, and delivery.   

 
E. Delivery Timeline 

 
The Supplier shall complete all work under this contract within the following 
number of calendar days from and after the date of "Notice to Proceed": 
 
The Contract Completion Schedule is and shall be based on commencing on 
the date the Equipment Supplier is notified in writing of the Notice to Proceed. 
 
The work shall be completed within the number of calendar days listed in the 
Contract Completion Schedule below commencing on the date of written 
Notice to Proceed.  Time of delivery will be considered in evaluating the Bids, 
thus, the Bidder may list below an alternate number of calendar days for 
completion of work.  Bidder shall consider and include in the calendar days 
listed the time necessary for shop drawing review. 

 
V. Contract Completion Schedule 

  Calendar Days 
  for Completion 
  Contract Bidder's 
  Completion Completion 
 Item of Work Time Time 
 
1. Receipt by OWNER of complete, approved manufacturer's shop  
 drawings and installation instructions (includes 15 days for  

 Engineer's review). 60* ______ 
 
2. Delivery of equipment to the project site: 
 

a. Complete and Operable Equipment Ready for Delivery 225** ______ 
 
* Commencing on Date of "Notice of Award" issued by OWNER during the design phase 
of the project.  Supplier must furnish submittal information within 45 days of 
receiving the Notice of Award – allowing 15 additional days for engineer review 
(total of 60 days).   
**Commencing on Date of "Notice to Proceed" issued by the Contractor during the 
construction phase of the project.   
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Work shall be completed per the Contract Completion Time, unless Alternate 
Completion Times, herein references as "Bidder's Completion Time", is 
proposed by Bidder, as set forth herein, and is approved by Owner. 
 
Equipment Supplier is advised that "Liquidated Damages" of $1,500.00 per 
calendar day, including Saturdays, Sundays, and Holidays, may be assessed 
for each calendar day each item or sub-item of work remains incomplete after 
the Contract Completion Time in accordance with the CONTRACT 
COMPLETION TIME or the BIDDER'S COMPLETION TIME, whichever is in 
force.  Equipment as delivered shall be complete and operable requiring only 
installation.  Contract is subject to "Liquidated Damages" due to delays in 
performing remedial work if equipment as determined by OWNER does not 
perform as specified.  Total amount of Liquidated Damages shall not exceed 
10% of the Total Contract Amount. 
 
OWNER will transmit a "Notice to Proceed" to Equipment Supplier upon receipt 
by OWNER of an executed Agreement, including insurance.  Thereafter, the 
Equipment Supplier shall commence ordering equipment and preparation of 
shop drawings.   
 
1. Contract Manager 

 
The Supplier shall provide one Contract Manager who will be responsible for the 
performance of the work.  The name of this person and an alternate who act for 
the Supplier when the manager is absent will be designated in writing as part of 
this Proposal.  The Contract Manager or alternate will have full authority to act for 
the supplier on all contract matters relating to the daily operation of this contract.   

 
2. Equipment 

 
REFERENCE SPECIFICATION DETAILS IN EXHIBIT ONE. 
 
Supplier shall provide “New” equipment as defined as newly assembled for first-
time use with new components.  It must be eligible for the minimum warranty 
period required for each item in the technical specifications provided in EXHIBIT 
TWO. 

 
VI. EVALUATIONS AND SELECTION PROCESS  

 
A. Evaluation Criteria 

 
The following criteria will be utilized in the evaluation of bids: 
 

Operability – This criterion addresses the relative ease of operating and 
maintaining the system.  Analysis is based mainly on the equipment provided 
in the bid and the operation & maintenance costs associated with the 
equipment.  Equipment operability will be evaluated on the method for 
operation of the equipment as well as scheduled preventative maintenance.  
The supplier shall detail equipment operation and routine maintenance in 
their respective proposal.  Key items that will be considered for this criterion 
are as follows: 
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 Energy efficiency 
 Equipment that can be easily deciphered for operation and has 

controls and alarms that is easy to navigate and understand. 
 Equipment that requires minimal preventative maintenance to 

maintain system performance.   
 Equipment that allows for easy access for plant personnel to perform 

routine tasks without disrupting plant operation and without placing 
the personnel in harm’s way. 

 A lower cost for providing recommended spare parts. 
 Sound attenuation/noise levels.   

 
 Installed Capital Cost – Compares the actual cost of the equipment as well 

as basin/building footprint size and other factors that affect the total 
installation cost associated with the equipment. Each piece of equipment 
is inherently different, and the Supplier shall provide as much information 
as possible to assist OWNER in determining final installation cost.   

 
 O&M Costs – Compares the estimated annual operating expenses and 

long-term maintenance/capital outlay expenses such as: 
 

 Power consumption 
 Chemical use (if applicable) 
 Typical routine maintenance hours (per year) 
 Costs for wear/replacement parts annual and over 20-year period.   
 Other normal periodic costs such as major overhauls anticipated 

over 20-year period.   
 
 Experience – Used to compare the experience of the vendors on facilities 

of similar size, complexity, and type of installation.   
 
 Lead Time – Lead time to receive submittals and lead time for delivery of 

equipment upon approval of submittals. 
 
 Local Service – Addresses the location of the nearest service center and 

their ability to assist with questions and potential problems.  Detailed 
information should be provided on the capabilities of this service center and 
what parts are stocked there. 

 
 Warranties – Evaluate the warranty provided and any differences between 

vendor warranties.  Favorable results will be given to suppliers that provide 
the following: 

 
 Warranties of extended duration. 
 Warranties that are not limited by proration. 
 Warranties that also include service. 
 Warranties that cover all parts and components of a system. 

 
 References – OWNER and Engineer will contact the references furnished 

with the RFPs and consider this input in the evaluation.   



 
LGVSD – SECONDARY TREATMENT AND RECYCLED WATER PLANT UPGRADE Page | 12 
EQUIPMENT PROCUREMENT 

 
 Owner’s Preference – OWNER will provide input on the system that best 

fits its needs. 
 
 The following table indicates the established, weighted rating system:  
 

Evaluation Criteria Weighted 
Value 

Operability 3 
Installed Capital Cost 4 
O&M Costs 5 
Experience 3 
Lead Time 2 
Local Service 1 
Warranties 3 
References 2 
Owner’s Preference 5 

 
 

B. Selection Process 
 

OWNER will evaluate each item proposed using the evaluation criteria.  A rating 
score between 1 and 5 will be assigned for the evaluation criteria for each 
proposed item.  The score will be multiplied against the weighted value for each 
item to produce a total score.  These scores will be totaled and the proposed item 
with the highest score will be recommended to OWNER for selection.  Any 
information that will assist OWNER and Engineer in evaluating the proposals 
based on the criteria listed above is encouraged.  The technical proposal should 
address all the above items or the proposal will be considered non-responsive.  
Price will be considered but not necessarily the sole determining factor.  
OWNER reserves the right to reject any and all bids for the items associated with 
this RFP.   

 
C. References 
 

Supplier will include a list of a minimum of five references, from similar projects 
only, who could attest to the firm’s knowledge, quality of work, timeliness, 
diligence, flexibility, and ability to meet budget constraints, include names, contact 
persons, and phone numbers of all references.  References should be submitted 
individually for each bid item included in the Supplier’s proposal.   
 
References may or may not be reviewed or contacted at the discretion of 
OWNER.  Typically, only references of the top ranked shortlist of supplier or 
suppliers are contacted.  OWNER reserves the right to contact references other 
than, and/or in addition to, those furnished by a supplier. 
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VII. BASIS FOR AWARD 
 
A. General 
 

Information and/or factors gathered during interviews, negotiations, and any 
reference checks, in addition to the evaluation criteria stated in the RFP, and any 
other information or factors deemed relevant by OWNER, shall be utilized in the 
final award. 
 
 

B. No Contact Policy 
 

After the date and time established for receipt of proposals by OWNER, any 
contact initiated by any supplier with any OWNER representative, other than the 
Purchasing Division representative listed herein, concerning this request for 
proposals is prohibited.  Any such unauthorized contact may be grounds for the 
disqualification of the supplier from this procurement transaction. 

 
C. Request for Further Information 
 

Questions, which may arise as a result of this RFP, may be directed to the design 
engineer (AQUA Engineering): 
 
Justin Logan, Principal/PE or Eric Sahm, PE 
justinl@aquaeng.com or erics@aquaeng.com 
801-299-1327     
AQUA Engineering, Inc.    
533 W. 2600 S.  Suite 275    
Bountiful, UT  84010    

 
 

D. Bid Awards 
 

OWNER may award multiple items to a single bidder or may award each item to 
separate bidders.  Each bid item will be evaluated and awarded separately as 
described herein.  Accordingly, each cost and proposal package must be 
independent from all other items, meaning costs for travel, submittals, 
service/training must be separate and independent for each bid item.  Additional 
savings by combining multiple items may be listed in the “Exceptions” section for 
consideration, but each price provided in the bid forms shall be separate and 
independent of all other items.   
 
Equipment and items associated with this bid are critical to the phasing, 
construction, and completions of the project.  Accordingly, submittals for these 
items will be required within 45-days upon receipt of the Notice of Award 
from Owner.  Payment for submittals (as indicated in the bid forms) will be 
provided by Owner upon review and approval of submittals.  The remainder of 
the contract for fabrication, delivery, installation, startup, and training services will 
be through the installation contractor.  The installation contractor is scheduled to 
be selected and awarded in the second quarter of 2017 at which point the 
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agreement including costs (except for submittals), scope of supply, and other 
services will be executed through the installation contractor.   
 
All other items associated with this bid process will be assigned in whole to the 
installation contractor.   

 
 

VIII. PROPOSAL FORMAT 
 

1. General 
 

Proposals must include fully completed Exceptions, References, and Signature 
Sheets as well as Cost Proposal.  Exceptions to any design criteria, 
specifications or other requirements listed in this RFP must be specifically 
listed and stated on the “EXCEPTIONS” form provided below.  It is also 
highly encouraged that any exceptions be discussed with the Engineer prior to 
bid opening.   
 
Proposal bonds are not required for this procurement.   

 
2. Cost Proposal 
 
All suppliers must utilize the format below to complete the bid forms and complete 
any other informational forms or tables furnished in the RFP packet.  These forms 
will facilitate Owner and Engineer’s review of the proposals.   
 
Suppliers are not required to submit proposals for all items listed in this 
RFP and are permitted to submit solely for bid items for which they are 
interested and qualified.  Any bid items that are not included in the supplier’s 
proposal package should be listed, and the item’s associated bid form crossed 
out or otherwise clearly marked to indicate that no bid is furnished for said item.   
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EXHIBIT ONE - EQUIPMENT SPECIFICATIONS 
 

SPECIAL REQUIREMENTS  
For EQUIPMENT for 

LGVSD SECONDARY EXPANSION AND RWF UPGRADE PROJECT 
 

 
G-01 THE REQUIREMENT 
 

Equipment Supplier shall furnish and deliver to the project site equipment as 
awarded and in accordance with this RFP for treatment of wastewater at the Las 
Gallinas Valley Sanitary District.  In addition, shop drawings, technical services 
during installation, instruction on operation, startup services, operational 
maintenance manuals, and all other items as hereinafter specified or shown on the 
Drawings (Figures) shall be provided.  The equipment shall be delivered to the site 
by Vendor (Equipment Supplier) where it will be unloaded, stored, and installed by 
the Installation Contractor. 

 
G-02 LOCATION OF PROJECT SITE 
 
 The Plant's address is 300 Smith Ranch Road, San Rafael, CA  94903. 

 
G-03  DEFINITIONS 

 
“OWNER” or “Owner” shall mean LAS GALLINAS VALLEY SANITARY 
DISTRICT(LGVSD). 

  
“Vendor” or “Seller” or “Supplier” or "Equipment Supplier" or "Equipment 
Manufacturer" or "Manufacturer" shall mean the successful Bidder entering into a 
contract with OWNER for furnishing of material, equipment, and/or services 
specified herein and in the Agreement.   

 
The phrase "Installation Contractor" shall mean the construction contractor entering 
into a Contract with OWNER to receive, unload, store, and install the equipment 
furnished by the Equipment Supplier. 

 
G-04  RESPONSIBILTY OF EQUIPMENT SUPPLIER 
 

Equipment Supplier shall accept risk of loss responsibility until all of the following 
have been completed: (i) the equipment is delivered to the Project site and 
examined by Owner, Installation Contractor, and Equipment Supplier's 
representative; (ii) the equipment is found to be in suitable condition and properly 
prepared for storage; and (iii) the equipment is formally accepted by OWNER as 
set forth herein. 
 
The Equipment Supplier shall obtain at his expense all licenses, permits and other 
approvals necessitated by his operations.   

 
In accordance with generally accepted practices for the type of work to be 
performed by the Equipment Supplier, the Equipment Supplier will be solely and 
completely responsible for conditions of the job site for which the Equipment 
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Supplier is responsible including safety of all persons and property during 
performance of the work. 

 
Equipment being furnished and delivered, including components, materials, 
fabrication, and delivered product, shall be subject to rigid inspection by Owner and 
Installation Contractor.  Owner may at Owner's expense visit the manufacturing 
facility to inspect the equipment during fabrication.  Equipment Supplier shall 
maintain a current monthly schedule of fabrication and be prepared for 
unannounced inspection by Owner.  Equipment Supplier shall cooperate with 
Owner to readily permit said rigid inspection by Owner. 

 
G-05 GENERAL DESIGN CRITERIA 

Equipment shall be designed based on the following criteria and specific 
performance requirements specified in the Technical Specifications.  The Drawings 
(Figures) show existing and proposed plant facilities, including ultimate facilities. 

 
The following equipment specifications are given to provide a design, sizing, and 
performance basis for the required equipment.  It is the responsibility of the Supplier 
to guarantee compliance with these specifications and the operation of the 
equipment for its intended use.   

 
A. SITE CHARACTERISTICS 
 

1. Site Elevation: 10 feet above sea level.   
2. Max. Temperature:  98° F 
3. Min. Temperature:  30° F 
4. Average Annual Max. Temperature: 65.1° F 
5. Average Annual Min. Temperature:  51.4° F 

 
B. INFLUENT FLOW CHARACTERISTICS 

General:  The flow entering the OWNER Treatment Plant can be classified as 
typical municipal wastewater.  The following characteristics shall apply: 

 
Influent Characteristics: 
Average Wet Weather Flow Rate:  3.2 MGD 
Average Dry Weather Flow Rate:  2.2 MGD 
Peak Wet Weather Hourly Flow Rate: 25 MGD 
Peak Wet Weather Daily Flow Rate:  18 MGD 

 
BOD – Average Dry Weather Loading: 6,250 lbs BOD/day 
BOD – Maximum Day Loading:  10,000 lbs BOD/day 
TSS – Average Dry Weather Loading: 5,860 lbs of TSS/day 
TKN – Average Dry Weather Loading: 35 mg/l (934 lbs TKN/day) 
TKN – Maximum Day Loading:  1,500 lbs TKN/day 

 Minimum Design Temperature:  15˚C 
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Design Effluent Characteristics: 
 
 For Average Daily Flow of 3.2 MGD and Peak Hourly flow of 18.0 MGD: 

 
BOD: < 2 mg/L 
TSS: <5 mg/L 
TN: <7.6 mg/L 

 
C. PERFORMANCE SPECIFICATIONS 
 

General 
 

1. Scope: Supplier shall furnish complete equipment packages as 
described below and in the Cost Proposal with all associated 
equipment for a complete and functional system. 

 
2. Pre-Approved Suppliers:  Pre-approved suppliers (if any) will be listed 

below under each specific bid item.  This should in no way preclude 
others from bidding.  Suppliers not listed as pre-approved are strongly 
encouraged to contact the engineer well before bid opening to discuss 
their equipment and alternatives.  This will improve the ability of 
alternate suppliers to provide satisfactory equipment and proposals.   

 
3. Field service:  At a minimum, the Supplier shall provide the service of 

qualified representatives for two (2) trips with a total of ten (10) days 
to inspect the equipment installation, assist in startup/initial operations, 
and instruct Plant personnel in the proper operation and maintenance 
of the equipment.   
 
If more time is anticipated, indicate how many additional trips and 
additional man-days of field service should be added and provide an 
adder cost in the “Exceptions” table provided above.  Likewise, if less 
time is recommended the supplier may provide a cost credit and 
description of the reduced service scope in the “Exceptions” table.  
However, all service included in the proposal bid price shall be 
based on these minimum requirements.   

 
4. Controls: Unless otherwise indicated in the following equipment 

specifications, the Supplier shall supply controls, control enclosures, 
and control logic for the equipment per the technical specifications 
provided with this document to facilitate incorporation into the sites 
SCADA system (SCADA integration by others).   

 
5. Installation:  Installation of the equipment will be in accordance with the 

contract drawings, manufacturer’s engineering drawings and 
instructions. 
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G-06 DRAWINGS (FIGURES) 
 Relevant preliminary design drawings (Figures) are furnished as part of EXHIBIT 

FOUR to familiarize the BIDDER with the available space and general design 
intent for the project.  Deviations from these dimensions and design drawings are 
acceptable, but should be discussed with Engineer prior to bid opening.   

 
G-07 WARRANTY/GUARANTEE 
 The Equipment Supplier shall provide to Owner the warrantees, extended 

warranties/guarantees, and license agreements as specified in the Technical 
Specifications.  The warranty period shall start at the time of final payment per the 
payment schedule included in the Bidder's Proposal Documents. 

 
G-08 EQUIPMENT PERFORMANCE GUARANTEE 
 Equipment Supplier shall guarantee the performance of the equipment as specified 

in the Equipment Technical Specifications.  
 
 If the equipment does not meet the performance requirements, Equipment 

Supplier shall modify the equipment as necessary to achieve performance 
requirements per Equipment Technical Specifications.  The Supplier shall be 
responsible for all costs associated with removals, replacement, and modifications 
required herein. 

 
G-09 PROJECT SCHEDULE 
 Schedules for submittal of shop drawings and delivery of equipment are specified 

in the Completion Schedule.  It is anticipated that award of a construction contract 
for project construction and installation of equipment will be made to the Installation 
Contractor in 2017.   

 
G-10 PERMITS, CERTIFICATES, LAWS, ORDINANCES, FEES, AND ROYALTIES 
 Equipment Supplier shall, at his own expense, procure all permits, certificates, and 

licenses required of him by law for the execution of the work.  He shall comply with 
all Federal, State, and local laws, ordinances, or rules and regulations relating to 
the performance of said work. 

 
 Equipment Supplier shall pay all royalty or license fees for use of patented devices 

or systems and shall protect Owner from patent infringement litigation thereon. 
 
G-11 SUBMITTALS 
 Equipment Supplier shall provide submittals, including shop drawings, erection 

instructions, and operation and maintenance manuals as specified during the 
design phase of the project.  Payment for these submittals will be directly from 
the OWNER and will be separate from the equipment contract with the 
installation contractor.   

 
G-12 SHOP DRAWINGS (SUBMITTALS) 
 Within 45 calendar days after issuance of “Notice of Award”, Equipment Supplier 

shall submit to Owner for approval complete shop drawings and technical 
information associated with the equipment.  Shop drawings and submittals shall 
include, but not be limited to, the following: 
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A. Plans and elevations showing details, sizes and dimensions of all equipment, 
and locations of sole plates, anchor bolts, jacking devices, supports, anchor tie 
rods, turnbuckles, and all other devices used for supporting and anchoring the 
equipment and components. 

 
B. Drawings, weights, static and dynamic loads, and all other information 

necessary for the design of the equipment foundations, structures, and 
connections for lubricating, cooling, and piping required for equipment 
furnished. 

 
C. Usage, size, type, manufacturer, and complete description and nameplate data 

for all electric motors, gear drives, impellers, gates, and mounting details. 
 
D. Wiring diagrams showing required external connections.  All wiring 

terminations shall be identified with terminal numbers.  Interconnect diagrams 
for all devices and equipment and filter controls. 

 
E. Required control signal inputs and outputs. 
 
F. Detailed instructions for unloading, storing, and protecting all equipment during 

storage. 
 
G. Details, sizes, and locations of all connections for external piping, wiring, and 

conduit. 
 
H. Materials used for the fabrication of the various components of the equipment 

to be furnished including thickness and ASTM designation where applicable. 
 
I. Surface finishes and protective coatings. 

 
 Additional drawings, instructions, or information which may be requested by Owner 

for erection, operation, and maintenance of the equipment or to determine 
compliance with the Agreement shall likewise be submitted for approval. 

 
 The drawings shall fully demonstrate that the equipment to be constructed will 

comply with the provisions of these Specifications and shall furnish a true and 
complete record of the equipment as manufactured and delivered. 

 
 If the drawings contain information which does not pertain to the equipment being 

furnished, Contractor shall either delete the information which is not applicable or 
plainly identify the pertinent information. 

 
 Shop drawings and data will be incorporated by the Engineer as part of Contract 

Documents for installation of equipment.   
 
G-13 ERECTION INSTRUCTIONS 
 As formal submittals are required before selection of the installation contractor, 

erection instructions shall be submitted as shop drawings as specified herein within 
45 calendar days after date of award.  Owner will review and Equipment Supplier 
shall revise and resubmit.  Erection instructions will be incorporated by the Owner 
as part of the Contract Documents for installation of equipment.   
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 Within 60 calendar days prior to the scheduled date of delivery, Equipment 
Supplier shall submit to Owner four (4) hard copy sets and one (1) electronic set 
of detailed erection instructions (updated for equipment as fabricated) for installing 
the equipment.   

 
 Erection instructions shall contain all illustrations, detailed drawings, wiring 

diagrams, and instructions necessary for installing the equipment.  The illustrated 
parts shall be numbered for identification.  All information contained therein shall 
apply specifically to the equipment to be furnished and shall not include 
inapplicable instructions.  Photographs, photocopies, and similar types of 
reproductions shall not be attached to pages.  All such illustrations shall be 
incorporated within the printing of the page to form a durable and permanent 
reference book.  Erection instructions shall include, but not be limited to, the 
following information: 

 
 A. Information pertinent to the erection of the equipment, including lifting 

requirements. 
 
 B. Sequence of assembly and erection of component parts. 
 
 C. Instructions including necessary drawings for unloading, storing, uncrating, 

and preparing equipment for erection and assembly. 
 
 D. Instructions including necessary drawings for the erection, assembly, and 

alignment of equipment component parts. 
 
 E. Torque requirements for all bolts, nuts, and fasteners. 
 
G-14 INFORMATION REQUIRED PRIOR TO DELIVERY OF EQUIPMENT 
 Equipment Supplier shall furnish Owner and Installation Contractor with the 

information listed below 60 days prior to scheduled delivery of the equipment: 
 
 A. Required unloading and lifting requirements. 
 
 B. Complete shop drawings showing all equipment and components including 

complete wiring diagrams. 
 
 C. Specific and detailed sequential operating steps required for startup of the 

equipment, including alignment and lubrication. 
 
 D. Estimated net weights of parts of the equipment as they will be packaged for 

shipment; location of packages and estimated shipping times.  Information 
shall be complete to permit the Installation Contractor to determine necessary 
unloading equipment. 

 
 E. Operation and maintenance information necessary for installation. 
 
G-15 ENGINEERING SERVICES FURNISHED BY EQUIPMENT SUPPLIER 
 Owner shall have the right and option at any time up to final completion and 

acceptance of the Work to require Equipment Supplier to furnish, for the time 
stipulated in the Proposal and additional time at the daily prices quoted in the 
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Proposal, a competent service engineer (Equipment Supplier's or Manufacturer's 
representative) to provide technical direction for the assembly, installation, startup, 
and testing of the equipment and their components. 

 
 The service engineer shall not assume executive charge of such work but shall 

provide technical direction so that Owner (to the extent that Owner follows the 
recommendations of the service engineer) will be relieved of claims that failure is 
due to improper work of installation.  Equipment Supplier shall provide adequate 
written erection instructions from the Equipment Manufacturer for use by 
Installation Contractor and Owner.  Equipment Manufacturer shall provide a 
Certification of Installation to Owner as specified herein. 

 
 Equipment Supplier shall include in the Proposal the cost of said service engineer 

to be at the Project site the number of man-days listed herein.  Costs shall include 
travel and subsistence.  Specific times and number of trips to Project site to 
perform services are specified in the Technical Specifications and Proposal. 

 
 During startup and testing, the service engineer shall provide detailed instructions 

to Owner's personnel for operation of the equipment.  These training services shall 
include post startup classroom and onsite instruction. 

 
 The service engineer shall be knowledgeable of construction safety practices and 

conduct himself in a safe manner when on the project site.   
 
 The service engineer shall be able to speak, write, and understand the English 

language and shall be completely familiar with the foot-pound-second system of 
measurement. 

 
G-16 RIGHT TO OPERATE UNSATISFACTORY EQUIPMENT 
 If the operation of the equipment after installation proves to be unsatisfactory to 

Owner, Owner shall have the right to operate equipment until it can be taken out 
of service without injury to Owner for the correction of defects, errors, or omissions, 
provided the period of such operation pending the correction of defects, errors, or 
omissions shall not exceed one year without written consent of Owner and 
Contractor. 

 
G-17 OPERATION AND MAINTENANCE MANUALS 
 At the time of completion of delivery of all equipment, Equipment Supplier shall 

submit to Owner three (3) hard copy sets (bound) and one (1) electronic copy 
of detailed operation and maintenance manuals for all equipment and components 
furnished and operation of the equipment.  These manuals shall contain all 
illustrations, detailed drawings, wiring diagrams, and instructions necessary for 
starting up, operating, and maintaining the equipment.  All illustrated parts shall be 
numbered for identification.  All information contained therein shall apply 
specifically to the equipment and components furnished and shall not include 
instructions that are not applicable.  Photographs, photocopies, and similar types 
of reproductions shall not be attached to pages.  All such illustrations shall be 
incorporated within the printing of the page to form a durable and permanent 
reference book. 
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 Owner will inform Equipment Supplier in writing within 60 calendar days after 
receipt that the manuals are approved as submitted or that revisions are required.  
If revisions are required, one set will be returned to Equipment Supplier with the 
required revisions indicated.  The required revisions shall be promptly incorporated 
in the manuals.  When approved, a total of four complete, identical sets of such 
revised manual shall be furnished to Owner.  One manual will be provided to the 
Installation Contractor for his use.  After startup and test, all revisions needed to 
make the manuals conform to the equipment as finally completed shall be made 
by the Equipment Supplier and sent to Owner for insertion into the four manuals 
to provide four complete manuals to Owner for final distribution. 

 
 Manuals shall include start-up, operation, shut down, trouble shooting, and other 

operating information for operator training and maintenance.   
 
G-18 EQUIPMENT SUPPLIER'S REPRESENTATIVE 
 Equipment Supplier shall designate an Equipment Supplier's representative who 

shall be available both by phone and in person to provide technical information 
relative to the installation of the specific equipment being furnished.  This 
representative shall aid Owner during preparation of the installation drawings and 
aid those who will be bidding the installation of the equipment. 

 
G-19 LOCATION OF EQUIPMENT AND ENVIRONMENTAL CONDITIONS 
 The equipment will be installed out of doors at the Project site.  The equipment 

shall be designed and constructed to prevent damage which could be caused by 
cold and hot weather, weather exposure, and dust.  Specific site conditions are 
furnished above.  Wherever possible, equipment shall be specifically designed to 
function satisfactorily under said conditions.  Equipment Supplier's Shop Drawings 
shall include specific details on portions of the equipment that are sensitive to 
temperature or dust. 

 
G-20 SHIPPING, DELIVERY, AND STORAGE 
 Equipment shall be fabricated, shipped, and delivered by Equipment Supplier to 

the Project site where unloading and storage will be performed by the Installation 
Contractor.  Equipment Supplier shall be responsible to notify Owner and 
Installation Contractor at least 10 working days prior to delivery and again 24 hours 
prior to arrival of equipment or components thereof to the Project site.  The 24-
hour notification shall include exact components being delivered and hour and date 
of arrival.  Equipment Supplier shall coordinate all details of delivery with the 
Installation Contractor.  Installation Contractor shall be responsible for unloading, 
handling, and storing the equipment per the guidelines and recommendations 
provided by thy Supplier.  Equipment Supplier's representative shall be present at 
time of unloading major equipment components to ensure that unloading is 
properly performed, components delivered are complete, and components are 
properly stored.  Equipment Supplier shall provide complete written storage 
requirements, including any required maintenance during storage. 

 
 Shipments for equipment items which require forklifts or cranes for unloading shall 

be completed within five (5) working days commencing on a Monday through 
Friday.  Since equipment will require a crane or forklift for unloading, ample notice 
to Installation Contractor is required.  Unloading shall be performed between 7:00 
AM and 4:00 PM.  Equipment Supplier shall include, in his Bid for furnishing and 



 
LGVSD – SECONDARY TREATMENT AND RECYCLED WATER PLANT UPGRADE Page | 51 
EQUIPMENT PROCUREMENT 

delivery of equipment, standby costs for shippers to permit unloading as specified 
herein. 

 
 All shipments shall be properly boxed, crated, packed, or otherwise protected to 

prevent damage in transit and storage.  All parts shall be prepared for shipment so 
that slings for handling can be readily attached while the parts are on the truck.  
Where it is unsafe to attach slings to boxes, boxed parts shall be packaged with 
slings attached to the parts so that attachments can be readily made. 

 
 Before shipment, all painted surfaces shall be suitably wrapped or otherwise 

protected from damage.  All pipe flanges shall be protected by flange protectors 
bolted on, metal plugs shall be screwed into all tapped holes, and all other 
openings shall be adequately protected to prevent entrance of dirt and moisture 
during shipment. 

 
 Shipments involving sea transportation shall be crated with dry materials, shall be 

packed with a desiccant, shall be sprayed or treated with a fungicide or given 
equivalent treatment, and shall be otherwise protected to ensure delivery with no 
fungus growth, rust, or other damage due to such transportation. 

 
 Equipment Supplier shall obtain all necessary permits required to transport the 

equipment to the delivery point and shall provide a representative to supervise the 
unloading and storage of the equipment on the Project site.  Equipment Supplier 
shall repair or replace any equipment components or equipment damaged during 
shipment. 

 
 Each package shall be plainly marked with the following: 

 
 A. An identifying number, which also shall appear on the bill of lading and other 

documents relating to shipment. 
 
 B. Name and address of Owner and Equipment Supplier. 
 
 C. Sufficient information to identify the contents and, when possible, the name of 

the machine or equipment of which the contents form a part. 
 
 D. Shipping weight. 
 
 Each package shall contain a detailed packing list containing package numbers 

and a description of the contents including quantities, part or unit identification, and 
part numbers if applicable. 

 
 Spare parts shall not be packaged with other material. 
 
 All equipment delivered by truck shall be capable of being unloaded from the truck 

bed with a forklift loader or from above with an overhead crane. 
 
 Copies of the packing lists and bills of lading shall be sent to Owner on or before 

the packages are shipped. 
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G-21 INVENTORY AND STORAGE 
 After equipment has been delivered and ready for storage, Equipment Supplier's 

representative shall perform an inventory inspection, with Owner and Installation 
Contractor present, of equipment delivered to the site to confirm that delivery is, in 
fact, complete.  The Equipment Supplier's representative shall also check storage 
and certify in writing that equipment is stored properly.  Once complete, the 
Equipment Supplier shall provide Owner with written notice that the equipment has 
been delivered, is complete, and is stored properly.  The responsibility for the 
equipment thereafter becomes the Installation Contractor's, except for defective or 
missing equipment discovered during installation and startup. 

 
G-22 INSTALLATION CERTIFICATION 
 Prior to startup, the Equipment Supplier's service engineer shall certify in writing 

to the Owner that the equipment has been installed in- accordance with the 
Equipment Supplier's recommendations and inspected by an Equipment 
Supplier's authorized representative, and serviced with the proper lubricants, that 
applicable safety equipment has been properly installed, that the proper electrical 
and mechanical connections have been made, and that the equipment is ready for 
startup and initial operation.   

 
G-23 SAFETY REQUIREMENT 
 The equipment shall comply with the applicable requirements of the Safety Orders 

of the Division of Industrial Safety of the State of California.  Copies of the Safety 
Orders are available at the Printing Division, Documents Section, State of 
California, Sacramento, California 95814. 

 
G-24 EARTHQUAKE (LATERAL) DESIGN 

All equipment, its major components (including electrical motors/drives), 
anchorage parts, and bolts shall withstand stresses caused by ground movement 
(seismic forces) in accordance with 2016 California Building Code (CBC) and 
ASCE 7-5 Seismic Parameters for Site Class D, essential facilities in any horizontal 
direction and vertical direction.  Safety factor for overturning shall be 1.5:1. 

 
 The following factors shall be utilized as defined by said CBC: 

 
Site Class D 
Ss - 1.50 g 
S1 - 0.60 g 
Fa - 1.00 g 
Fv - 1.50 g 
SMS - 1.50 g 
SM1 - 0.90 g 
SDS  1.00 g 
SD1  0.60 g 
 

Calculations and anchorage details shall be prepared by a State of California 
licensed engineer (civil or structural) and submitted in accordance with the 
"Contractor's Submittals Technical Specifications" for all anchorage systems. 
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G-25 LUBRICATION 
 Adequate provision shall be made for lubrication of bearing surfaces of all moving 

parts. 
 
 Before shipment, Equipment Supplier shall properly lubricate all moving parts of the 

equipment to ensure protection against corrosion during shipment, storage, and 
installation.  Lubricants furnished shall conform to the Equipment Supplier's printed 
recommendations.  Safeguards shall be provided where necessary to prevent 
operation of the equipment without proper lubrication. 

 
 All locations on the equipment which require grease lubrication shall be provided 

with Alemite lubrication fittings.  All lubrication fittings shall be readily accessible.  
The grease passages and ports shall be designed so that grease is forced into the 
normally loaded sides of the bearings. 

 
 Equipment Supplier's engineering representative shall check all lubrication prior to 

start up.  Equipment Supplier shall furnish lubricants for initial lubrication for 
protection of wearing surfaces during shipment and storage.   

 
 Equipment Supplier shall provide list of all lubricants necessary for operation to the 

Installation Contractor. 
 
G-26 FOUNDATION 
 All equipment to be furnished under these Specifications shall be furnished with all 

necessary embedment items, anchor bolts, nuts, washers, soleplates, structural 
steel supports, anchor tie rods, turnbuckles, jacking pads, leveling jacks, and other 
material necessary for anchoring the equipment to the foundations.  Supplier shall 
furnish loading and anticipated reactions for equipment to allow Engineer to 
properly design foundation and support structures.  Anchor bolt patterns or other 
mounting requirements shall also be furnished to the engineer to facilitate design 
and ensure adequate accommodations for installation are furnished.  The 
installation contractor will furnish anchors to meet the design requirements of the 
supplier and Engineer.   

 
G-27 NOISE 

The equipment furnished under these Specifications shall operate as quietly as 
practical and as the design considerations permit.  The design and construction 
shall be such as to reduce the noise to a minimum.  Noise levels and sound 
attenuation will be considered as part of the “Operability” and “Owner’s 
Preference” evaluation criteria listed in Section VI of EXHIBIT ONE.   
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EXHIBIT TWO - EQUIPMENT SPECIFIC TECHNICAL SPECIFICATIONS 
 
 
 

TABLE OF CONTENTS 
 
 
BID ITEM #1 HYBRID FIXED FILM ACTIVATED SLUDGE TREATMENT 

PROCESS 
BID ITEM #2  TRICKLING FILTER DISTRIBUTION MECHANISM 
BID ITEM #3  TRICKLING FILTER MEDIA PACKAGE 
BID ITEM #4  EDUCTOR TUBE MIXERS 
BID ITEM #5  SECONDARY CLARIFIERS MECHANISMS 
BID ITEM #6  OPEN CHANNEL UV DISINFECTION SYSTEM 
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BID ITEM #1 – HYBRID FIXED FILM ACTIVATED SLUDGE TREATMENT PROCESS  
 

Provide a complete hybrid fixed film activated sludge treatment (rotary IFAS) 
system that will provide mixing and air entrainment for wastewater following 
primary treatment.  Manufacturer shall confirm the placement, configuration, 
number of basins, and number/size of units necessary for each basin as 
summarized in the design criteria below and preliminary design drawings in 
EXHIBIT FOUR.  The rotary IFAS treatment system will be preceded by 
headworks (screens and grit removal), primary clarifiers, and anoxic basins.  The 
supplier shall provide all process sizing calculations as well as process and sizing 
recommendations for the preceding anoxic basins.  The process sizing 
calculations shall be prepared and stamped by a State of California Registered 
Professional Engineer regularly engaged in the design of rotating IFAS treatment 
systems.  As evidence of the proper experience, the proposal shall include a 
summary of treatment systems designed by the Supplier that are currently 
operating and are providing an effluent total nitrogen less than 8 mg/L.  The 
supplier shall provide all information for the internal recycle (aerobic to anoxic 
basin) requirements.  The supplier shall not supply any internal recycle pumps or 
anoxic basin mixers (to be furnished by others).  Specifications for rotary IFAS 
system are provided in this section.  Any proposed alternate equipment must be 
modified to meet the requirements as set forth in the equipment specifications.  
The system shall be designed per the design criteria listed in paragraph A.   

 
A. DESIGN CRITERIA: 

 
Loading from the primary clarifiers feeding into the basins associated with 
this process are summarized as follows: 

 
1. Total Design Average Day:  3.2 MGD 
2. Total Design Peak Day:  18 MGD 
3. Influent BOD: 

 Average Day:   141 mg/L 
     3,781 lbs/day 
 Peak Load @ 3.2 MGD: 227 mg/L 
     6,048 lbs/day 
 Peak Load @ 18 MGD: 54 mg/L 
     8,038 lbs/day (max loading) 
 

4. Influent TSS 
 Average Day:   94 mg/L 
     2,517 lbs/day 
 Peak Load @ 3.2 MGD: 161 mg/L 
     4,085 lbs/day 
 Peak Load @ 18 MGD: 42 mg/L 
     6,235 lbs/day (max loading) 
 

5. Influent TKN 
 Average Day:   33.8 mg/L 
     902 lbs/day 
 Peak Load @ 3.2 MGD: 56.2 mg/L 
     1,500 lbs/day 
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 Peak Load @ 18 MGD: 10 mg/L 
     1,500 lbs.day (max loading) 
 

6. Effluent BOD, Average Day: <2 mg/L* 
Effluent BOD, Peak Day:  <2 mg/L* 

7. Effluent TSS, Average Day: <5 mg/L* 
Effluent TSS, Peak Day:   <5 mg/L* 

8. Effluent TIN, Average Day: <6 mg/L 
Effluent TIN, Peak Day  <8 mg/L 
 
* Includes aeration basin after passing through secondary clarifiers.   
 
 
Aeration Basin Sizes: 
 
a. Number of Basins (Trains)  4*(minimum) 
b. Basin Length    96’-0”* 
c. Basin Width    27’-0” 
d. Basin Water Depth   18’-0” (max) 
e. Aerobic Hydraulic Retention Time 8 hours min (@ Average Day) 
 
Anoxic Basin Size 
 
a. No. of Basins     4 
b. Total Volume, gallons   719,000 
 

* Please refer to EXHIBIT FOUR (Drawings) for preliminary process basin 
layout.  The basin dimensions may be adjusted from the numbers shown here 
if recommended by the manufacturer.  Any changes to these dimensions or 
configuration shall be discussed with and approved by the Engineer no less 
than five (5) days prior to the bid opening date.  The Engineer must be notified 
of these changes as the available area to construct the process basins is very 
limited. 

 
B. PRE-APPROVED SUPPLIERS:   

 
1. WesTech Engineering: STM AerotorTM; Salt Lake City, UT (Design Basis) 
2. Or equal 

 
C. PERFORMANCE REQUIREMENTS 

 
1. There shall be furnished and installed equipment to handle the design criteria 

provided in this section.  The equipment shall include drive units, drive chains, 
rotating IFAS Aerotors, mounting bearing assemblies, anchor bolts, and all other 
appurtenances required for a complete and functional operating system.   
 

2. The Rotary IFAS equipment shall be capable of operating at the specified liquid 
levels of mixed liquor in the basin so that oxygenation and power draw will vary as 
desired to respond to load variations seen by the plant.  The equipment shall be 
capable of providing adequate mixing within the basin. 
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D. QUALITY ASSURANCE 
 

1. The proposed Supplier/Licensor shall have a minimum of 15 years experience in 
the design, application, and supply of Rotary IFAS equipment in wastewater 
treatment plants, and shall submit a list of no less than 25 operating installations 
in the United States as evidence of meeting the experience requirement.  The 
manufacturer shall certify to not less than five (5) successful operating installations 
in the United States using the same or larger size equipment as specified herein 
as evidence of meeting the experience requirement.  Additionally, supplier shall 
certify the proposed equipment has been applied using said equipment in 
operating installations producing effluent total inorganic nitrogen levels below 8 
mg/L. 
 

2. The equipment supplier shall submit a process guarantee with their proposal.  Said 
guarantee shall be valid for a period of 12 months from the date of plant start-up.  
A single manufacturer shall supply and be responsible for the performance of the 
activated sludge/fixed film system.   
 

3. Supplier shall provide laser alignment for all Rotary IFAS components during 
installation to assure proper operation of the Rotary IFAS equipment. 
 

4. Suppliers that cannot provide information from a minimum of five (5) operating 
rotating IFAS treatment plants with similar or larger treatment units that treat to an 
effluent total inorganic nitrogen of 8 mg/L using separate anoxic zones will not be 
considered. 
 

E. WARRANTY 
 

Warranty:  A written supplier’s warranty shall be provided for the equipment 
specified in this section. The warranty shall be for a minimum period of five (5) 
years from start-up.  Such warranty shall cover all defects or failures of materials 
or workmanship, which occur as the result of normal operation and service except 
for normal wear parts. 

 
F. GENERAL DESIGN 

 
1. Description:  The equipment shall be designed to biologically treat wastewater 

using a combination of the activated sludge and fixed film processes.  It shall 
consist of a number of cylindrical polypropylene media assemblies mounted to a 
structural steel framework around a rotating steel shaft.  Rotation shall be 
accomplished by a variable speed drive through a steel chain and sprocket 
assembly.  The rotating unit shall run 75 to 85 percent submerged in the 
wastewater.  
 

2. Air shall be entrapped in the media chambers as they enter the wastewater, and 
shall be continuously released into the wastewater as coarse bubbles as the 
mechanism rotates, thus providing aeration for the activated sludge process.  In 
addition, the media shall be designed with sufficient surface area for fixed film 
growth to provide an optimum combined biological process in the basin.  
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3. Materials:  All steel shall conform to the requirements of ASTM A36.  Steel pipe 
used for the shaft shall conform to ASTM A53.  Steel members in contact with 
liquids, either continuously or intermittently, shall have a minimum thickness of 
3/16" unless otherwise noted.  Stainless steel shall be minimum Type 304.  Plastic 
media shall be polypropylene.  Main support bearings shall be fabricated steel with 
a machined low friction thermoplastic bushing. 
 

4. Fabrication:  Shop fabrication and welding of structural members shall be in 
accordance with the latest edition of the “Structural Welding Code”, AWS D1.1, of 
the American Welding Society.  All welded connections shall develop the full 
strength of the connected elements and all joined or lapped surfaces shall be 
completely seal welded with a minimum 3/16 inch fillet weld.  Intermittent welding 
shall not be allowed. 
 

5. Edge Grinding:  Sharp projections of cut or sheared edges of ferrous metals shall 
be ground to a radius by multiple passes of a power grinder as required to ensure 
satisfactory coating adherence. 
 

6. Structural Design:  All structural members and connections shall be designed so 
that the unit stresses will not exceed AISC allowable stresses by more than one-
third when subject to either the torque load under startup or the dynamic loading 
of the equipment operating under full load.  All steel design shall be in accordance 
with the AISC Manual of Steel Construction, latest edition, and the International 
Building Code (IBC), latest edition.  The supplier shall provide calculations for all 
required anchors.  The calculations shall be stamped by a Professional Engineer 
licensed in the State of California. 

 
G. DRIVE SYSTEM 

 
1. The drive unit shall be designed to turn the mechanism within the listed speed 

range.  The drive unit and chain shall be capable of producing and withstanding 
the required peak torque to start the mechanism.  The drive and controls shall be 
designed to accommodate momentary power outages without damage to the 
equipment. All gearing shall be designed to the latest AGMA standard for strength 
and surface durability, based on a life of 100,000 hours.  To ensure safety and 
ease of maintenance, all components of the drive shall be direct coupled. Each 
drive unit shall consist of an electric motor with electric brake, a speed-reducing 
unit, and an adjustable support base to be mounted on the tank wall.  All speed 
reducers shall be fully enclosed and running in oil or grease.  Lubrication fittings 
shall be readily accessible. 
 

2. MOTOR:  Each IFAS Aerotor shall be driven by an inverter duty, TEFC, Class F 
insulation, constant torque motor, wired for 460V, 60 cycle, 3-phase current.  The 
nominal motor speed shall be 1800 rpm. The motor shall be a heavy-duty unit of 
ample power for starting and operating the mechanism without overload.  The 
motor shall be capable of being driven by a variable frequency drive.  The motor 
shall include a normally closed thermal protection device and an electrically 
controlled brake to prevent the unit from back-driving.  The motor brake shall be 
designed to operate on 120 VAC.  The brake is designed to release upon delivery 
of 120 VAC from the controls.  The brake shall also have the means of manual 
release. The Motor shall comply with the requirements of Section 220513 – 
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Common Motor Requirements for Equipment and other relevant technical 
specifications provided in EXHIBIT THREE.   
 

3. GEAR REDUCER: The speed-reducing unit shall consist of cycloidal, helical, or 
planetary speed reducers directly connected to the motor without the use of chains 
or v-belts. Speed reducer helical or planetary gearing shall be manufactured to 
AGMA standards and shall provide at least 90% power transmission efficiency per 
stage.  The speed reducer shall have a minimum service factor of 1.25. The 
reducers shall be fitted with radial and thrust bearings of proper size for all 
mechanism loads. 
 

4. CHAIN & SPROCKET: The drive sprocket shall be fabricated of 4041 steel and a 
minimum 13 teeth.  The driven sprockets shall be fabricated of A36 steel.  Both 
sprockets shall be designed to withstand all normal operating and startup loads of 
the mechanism.  The sprocket reduction ratio shall be designed in conjunction with 
the drive unit and VFD to produce the required rotational speed range.  Chain shall 
be a steel roller chain, or equal. 

 
H. SHAFT AND SUPPORT FRAME 

 
The IFAS Aerotor shall be supported by a fabricated structural steel framework 
attached to a steel pipe center shaft.  The structure shall be designed for all normal 
mechanism operating loads including cyclical fatigue loadings.  Shaft ends shall 
be removable using a bolted/indexed connection and shall include solid 304 
stainless steel bearing ends, with collars or shoulders to prevent lateral movement 
of the shaft. 

 
I. MEDIA 

 
A series of cylindrical plastic media assemblies of the quantity listed shall be 
attached to the steel framework and mounted concentrically around the center 
shaft.  The media assemblies shall consist of individual specially molded 
corrugated polypropylene plates assembled adjacent to each other at a spacing of 
approximately 20 mm.  The individual plates shall be designed to fit securely 
together to form a cylindrical assembly, which is held together and attached firmly 
to the steel frame with a steel pipe through the center of the assembly.  The 
cylindrical media assemblies shall be oriented such that the openings into each 
assembled cylinder are directly below the respective axis of the cylinder at the 
nominal water level, thus allowing each media cylinder to trap the maximum 
volume of air and carry it downward into the liquid.  The media shall be shipped to 
the site in pre-assembled sections. 

 
J. MIXING PADDLES 

 
Mixing paddles in the quantity shown on the drawings and/or as required by the 
manufacturer shall be attached to the outer periphery of each IFAS Aerotor 
assembly to promote gentle mixing of the tank contents. 
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K. AUXILIARY MEDIA CYLINDERS 
 

If required, additional media cylinder assemblies of the type described above shall 
be attached to the outer periphery of each IFAS Aerotor as recommended by the 
manufacturer, in order to provide extra aeration and mixing capacity and fixed film 
surface area for optimum process performance. 

 
L. SUPPORT BEARINGS 

 
Each IFAS Aerotor assembly shall be supported by two specially designed 
bearings to be mounted to the tank walls.  Bearings and anchors shall be designed 
to accommodate all normal operating and startup loads.  Bearing housings shall 
be fabricated steel, and shall be lined with machined low friction thermoplastic 
bushings.  Bushings shall be designed for a minimum ten-year wear life.  No 
exterior lubrication shall be required.  Mechanisms shall not be rotated unless the 
bearings are submerged.  Following the installation and leveling, the support 
bearing housing shall be grouted into place using Chalk Fast Epoxy Grout.   
 

M. ANCHORAGE AND FASTENERS 
 

1. Fasteners:  All fasteners shall be a minimum of 3/8-inch diameter and made of 304 
stainless steel and include nylock nuts.  The equipment supplier shall furnish all 
fasteners required for the assembly of the equipment.   
 

2. Mounting Plate:  Each IFAS Aerotor shall be equipped with a rigid, structural steel 
mounting plate.  The mounting plate shall be sufficiently thick and be designed to 
minimize vibration.   

 
N. COATING 

 
Gear reducers and motors shall be furnished with the manufacturer’s standard 
paint system.  The STM center shaft shall be prepared in accordance with SSPC-
SP10 and coated with two (2) coats of coaltar epoxy.  All other steel components 
shall be prepared in accordance with SSPC-SP8 and hot-dipped galvanized. 

 
O. SPARE PARTS 

 
1. One (1) chain 
2. One (1) complete set of sprockets.   
3. Four (4) plastic bearings.   
4. One (1) VFD for wheel drive motors.   
5. One (1) VFD fan.   
6. One (1) drive motor.   
7. One (1) gear reduction drive.   
8. List all other recommended spare parts, including costs, and provide with the 

proposal.   
 

P. CONTROLS  
 

1. Controls will be provided by the Owner.  The Seller shall coordinate with the 
owner’s integrator to ensure successful installation. 



 

 
LGVSD – SECONDARY TREATMENT AND RECYCLED WATER PLANT UPGRADE Page | 70 
EQUIPMENT PROCUREMENT 

BID ITEM #4 – EDUCTOR TUBE MIXERS 
 
A. GENERAL REQUIREMENTS 

 
The supplier shall furnish eductor tube mixers sufficient to provide proper mixing 
and maintain solids in suspension while minimizing air entrainment to maintain 
anoxic conditions for each of four (4) anoxic basins.  Manufacturer shall confirm 
the placement location, configuration, quantify and size of the mixers necessary 
for each basin.  Preliminary basin drawings are furnished in EXHIBIT FOUR for 
reference.   
 
These basins will receive flow from the primary lift station (mixed flow pumps) that 
is preceded by primary clarifiers, grit removal and step screens.  Eductor tube 
mixer design shall be such that the intermittent bubble produces an induced flow 
of anoxic basin mixed liquid which is essentially continuous through the entire 
length of the barrel.   

 
B. DESIGN CRITERIA 
 

Design criteria are based on preliminary design information and are for reference 
only.  The dimensions are anticipated as: 

  
Basin Length (each):   44’ – 6” 
Basin Width (each):   27’ – 0” 
Design Water Depth:   20’ – 0’ 

 
Total Basin Volume (each):  180,000 gallons 
Total Volume (4 basins)  720,000 gallons 
Maximum Flow per Basin:  7.2 MGD 
Mixing Period: 20-30 minutes (assumes 2 eductors per 

basin) 
 

In addition to the general information required in the bid forms and for the 
proposal, please complete the information table furnished for eductor tube 
mixers provided at the end of this section.   

 
C. APPROVED SUPPLIERS 

 
1. JDV 
2. WesTech 
3. Or equal 

 
D. PRODUCT REQUIREMENTS & MATERIALS OF CONSTRUCTION 
 

1. Eductor tube shall be furnished with threaded (for connections less than 2-inch) or 
flanged (for connections 2-inches and larger) air connection points to connect to 
piping from blowers furnished by others.   
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2. The eductor shall be fabricated from 1/8” thick 316 stainless steel plate.  All welds 
shall be continuous.  Facing surfaces of bolted joints shall be shop primed if not 
fabricated from stainless steel.  Facing surfaces of field welded components shall 
be beveled and match marked.   
 

3. Eductor tube shall be fabricated from AISI 316 stainless steel.  Stainless steel 
components shall be furnished unpainted.   

 
4. Edge Grinding - Sharp corners of all cut and sheared edges shall be made smooth 

by a power grinder.   
 

5. Fasteners.  All bolts, nuts, washers, and other fasteners shall be 316 stainless 
steel.   
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Eductor Tube Information Table 

Parameter Value 
Eductor Tube Diameter (inches)

 

Total Eductor Tube Height (inches)
 

Minimum Required Submergence from top of unit 
(ft)

 

Maximum Allowed Submergence from top of unit 
(ft)

 

Anticipated required air flow range per educator 
unit (SCFM)

 

Maximum required air flow per eductor unit (SCFM)
 

Required air inlet pressure at educator connection 
(psig)*

 

Air connection pipe size (inches)
 

Number of units required per basin
 

*Assume total water depth in basin to be 20’-0”.   
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BID ITEM #5 – SECONDARY CLARIFIERS MECHANISMS 
 

A. GENERAL REQUIREMENTS 
 
The supplier shall furnish two (2) secondary clarifier mechanism units with optional 
pricing for a third unit, each suitable for installation in the concrete basins with 
dimensions as shown in the drawings (see EXHIBIT FOUR).  Each unit shall be a 
center column supported, center feed unit with peripheral effluent collection.  A center 
drive mechanism shall be provided for rotation of the two (2) rake arms with spiral 
type rake blades.  The clarifiers will receive effluent flow (combined with RAS) from a 
hybrid fixed film, activated sludge secondary biological process.   
 
The equipment shall be designed to effectively settle mixed liquor suspended solids 
and scrape the settled solids from the basin floor to the sludge withdrawal drum as 
shown on the drawings.  The clarified effluent shall be collected uniformly by the 
peripheral launder.  Surface scum shall be collected by the scum skimming 
equipment and discharged through the scum withdrawal pipe.   
 
The equipment furnished for each clarifier mechanism shall include but not be limited 
to: walkway with handrails, center drive assembly, center drive platform, center 
support column with inlet openings, flocculating feedwell, inner dispersion inlet well 
(EDI), center cage, sludge collection arms with spiral rake blades, rotating sludge 
collection drum, surface scum skimming equipment, effluent weir plates and scum 
baffle, peripheral density wall baffles, anchor bolts and assembly fasteners.   
 

B. PROCESS REQUIREMENTS 
 

1. Total Average Day Flow:   3.2 MG (total net effluent) 
2. Total Peak Day Flow:    18.0 MGD (total net effluent) 
3. Average Daily Flow (per unit):  2.13 MGD (including RAS) 
4. Design Peak Day Flow (per unit):  10.8 MGD (including RAS) 
5. Peak Hourly Flow Effluent (per unit):  9.0 MGD-one unit offline @ 18MGD 

Recycle (RAS) Rate:    0.5 – 1.0 Q     
6. Maximum Recycled (RAS) Rate:  3.2 MGD (total and per unit) 
7. Drive – Continuous Torque:   29,000 ft-lb 
8. Drive – 100% Design Torque:  70,000 ft-lb 
9. Drive – Momentary Peak Torque:  120,000 ft-lb 
10. Mechanism rotation:    Clockwise 
11. Rake Arm Tip Speed:    8 – 12 ft/min 

 
C. BASIN DESIGN CRITERIA* 

 
Basin Diameter:    100-feet 
Side Water Depth:    14-feet 
Tank Freeboard:    16 – 18 inches 
Floor Slope:     1:12 
Center Column Diameter:   28-inches* 
Feedwell Diameter:    24-feet* 
Feedwell Submerged Depth:   5’ – 6”* 
Energy Dissipating Inlet (EDI) Diameter: 10-feet* 
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EDI Submerged Depth:   3-feet* 
Number of EDI Openings:   8* 
Minimum Cage Size:    4-feet (square)* 
Rake Arm Minimum Size:   4-feet (square)* 
Sludge Drum Diameter:   5’ – 10” * 
Sludge Drum Height:    26-inches* 
Scum trough width    full clarification radius 
Scum box width    4'-0"* 

 
* Dimensions and parameters are preliminary.  Deviations are acceptable but 

must be discussed with the Engineer prior to bid opening.   
 

D. APPROVED MANUFACTURES AND QUALITY ASSURANCE 
 

Manufacturers regularly engaged in the manufacture of the clarifier equipment as 
specified herein and who can demonstrate equipment of this specified design, in 
actual service for a period of not less than 5 years will be considered as acceptable 
manufacturers. 

 
1. Ovivo 
2. Westech 
3. Or equal 

 
E. GENERAL DESIGN REQUIREMENTS 

 
Except where specifically indicated otherwise, all plates and structural members 
designated for submerged service shall have a minimum thickness of 1/4 inch.  All 
structural steel will conform to ASTM A-36 requirements and steel plate will conform 
to ASTM A283C requirements.  All anchor bolts used to secure the mechanism to 
the tank shall be 316 stainless steel.  All fasteners shall be high strength steel.  
Handrail, skimmer, and rake blade squeegee fasteners shall be 316 stainless steel.   
 
Each clarifier mechanism shall be of the center-drive type, supported on a stationary 
influent column, with the flow entering at the bottom of the influent column and flowing 
upward to the inlet openings and dispersed into the tank through the EDI and 
flocculating feedwell.  The clarifier shall be designed to remove sludge uniformly from 
the bottom of the tank 
 

F. AMERICAN SOCIETY OF TESTING MATERIALS (ASTM): 
 

1.  A-36 Structural Steel Specifications  
2.  304 Bolt Specifications 
3.  A-123 Hot-Dip Galvanized Coatings 
4.  A-153 Hot-Dip Galvanized Bolts 
5.  A-48 Cast Iron Specifications 
6.  A-536 Ductile Iron Specifications 
7.  A-283C Steel Plate Specifications 

 
 
 

G. ADDITIONAL STANDARDS AND SPECIFICATIONS 
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1. American Iron and Steel Institute (AISI), Heat Treated Steel Specifications 
2. American Gear Manufacturers' Association (AGMA), Gear Ratings 
3. American Welding Society (AWS), Current Standards 
4. Anti-friction Bearing Manufacturers' Association (AFBMA), Bearing Life 

Specifications 
5. National Electrical Manufacturer's Association (NEMA), Motor Design Standards 

and Standards for Control Enclosures 
 

H. CENTER DRIVE ASSEMBLY 
 

The center drive assembly shall consist of an integral motor and primary speed 
reducer coupled through roller chain and sprockets to a secondary worm/worm 
gear reducer driving the main gear through a pinion and shall have an integral 
overload protection system.   
 
All gears and bearings shall be oil bath lubricated with the main bearing totally 
submerged in oil and the teeth of the main spur gear submerged at least 70 per 
cent in the oil bath.  Oil pumps for lubrication or grease lubricated bearings are not 
considered appropriate for this application and will not be allowed.  The oil 
reservoir for the main bearing and gear shall have a section of minimum depth 5 
inches below the main bearing to positively prevent contamination of the main 
bearing and gears with condensate or other contaminants.  Gear and bearing 
housings must also be fitted with oil level sight glasses and condensate drains.  
Condensate must be allowed to drain from a low point of the housing.  Condensate 
and contaminants will not be allowed to drain through the lower pinion bearing.  In 
lieu of the oil reservoir depth requirement a continuous oil conditioner unit installed 
at each drive assembly and as specified herein will be considered equal.  The 
conditioner shall consist of an electrical continuous pre-pump filter and 150-micron 
stainless steel oil filter.  All conditioner mounting hardware, electrical 
wiring/controls and necessary piping shall be provided by the clarifier 
manufacturer.   
 
Drive components will be located via a machined, registered fit to preserve the 
alignment of key drive components under all load conditions.  Inspection of the 
completed drive unit shall be accomplished at the clarifier manufacturer's shop, 
with reports of all tests and certifications of material hardness being made available 
for review at the Engineer's request prior to shipment to the job site.   
 
Major drive components, main gears and bearings must be designed to allow for 
separate and individual replacement by plant personnel to facilitate quick and 
economical repairs.   
 
The complete center drive assembly, including the overload protection device, 
shall be a regularly manufactured in-house product of the clarifier manufacturer.  
The center drive assembly is a key element in a successful clarifier installation, 
therefore drive assemblies purchased from third party vendors will not be 
accepted.   

 
1. The drive motor shall be minimum 3/4 horsepower and shall be totally enclosed, fan 

cooled, with a 1.15 service factor, and have bearings with a minimum B10 rating of 
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50,000 hours.  Operating voltage will be 460 volts, 3 phase, and 60 hertz.  The Motor 
shall comply with the requirements of Section 220513 – Motor Requirements for 
Equipment as provided with these technical specifications. 

2. The gearmotor primary speed reducer shall drive a secondary worm gear reducer 
through a #60 roller chain and steel sprockets enclosed in a galvanized 22-gauge 
steel guard.  A constant speed motor shall drive the speed reducer.  Sprockets 
and chain shall be designed for the connected horsepower of the drive with a 
minimum service factor of 4.0.  Provision shall be made for adjustment of chain 
tension.   

3. The main drive unit shall consist of a worm gear secondary reduction unit, pinion, and 
main spur gear assembly.  The secondary reducer shall be a worm/worm gear 
reducer specifically designed for this application.  The worm gear shall be 
centrifugally cast high strength manganese bronze.  The worm shall be hardened 
alloy steel.  A single piece pinion shall be keyed to the worm gear to transmit power 
from the worm gear to the spur gear.  In order to maintain proper alignment between 
the pinion and the spur gear, the pinion will be supported by bearings both above and 
below the spur gear.  The bearings shall be fitted into precision machined bearing 
pilots to positively insure bearing and gear alignment.   

4. The main spur gear material shall be high strength ductile iron per ASTM A536 grade 
100-70-03 or equal.  The gear shall have a nominal pitch diameter of 40 inches with 
a 6.0-inch face width or the equivalent nominal spur gear surface area of 754 square 
inches.  Spur gear surface area is defined as the spur gear pitch diameter multiplied 
by the spur gear face width multiplied by 3.14.   

5. The main gear shall rotate and be supported on a ball bearing assembly provided 
with four replaceable liner strips fitted into the main gear and turntable base.  Liner 
strips shall be special vacuum degassed carbon corrected alloy steel hardened to a 
Rockwell hardness of at least 43 to 46 RC.  The turntable base shall be a minimum 
1 inch thick to insure adequate structural rigidity to properly support the drive bearing 
and gear.   

6. The main gear and bearing shall be completely enclosed in an ASTM A-48 Class 
40A cast iron housing provided with neoprene dust seals.  In order to ensure the 
maximum possible base rigidity and vibration dampening, the gear housing shall be 
of full sidewall construction, integral with the base.  Prior to assembly, the base shall 
be thoroughly inspected for seep holes or inclusions and given a hydrostatic test to 
insure no leaks are in the oil containment area.  Shop inspection reports must be 
made available for review.   

7. The drive unit shall be equipped with an electro-mechanical overload control device 
actuated by thrust from the worm shaft.  The pointer shall provide a visual reading of 
the relative main gear output torque on a 0 to 100 percent graduated scale.  The 100 
percent reading shall equal the 100 percent drive rating as specified in section 1.03.  
The control device shall also activate an alarm switch for warning of impending 
overload, a motor cutout switch for overload protection and a back-up safety motor 
cutout switch for backup overload protection.  In lieu of a back-up safety motor cutout 
switch a slip clutch assembly will be acceptable upon review by the Engineer.  The 
respective switches in the overload control device shall be factory calibrated and set 
to the following settings.   

a. Alarm -  40% of scale 
b. Motor cutout – 85% of scale 
c. Back-up motor cutout or slip clutch – 100% of scale 

8. All drive control components shall be mounted in a weatherproof enclosure of either 
epoxy coated aluminum construction or stainless steel with a gasket-sealed, 
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removable cover.  The pointer shall be covered with a clear plastic enclosure and 
shall be above the walkway surface for visibility from the walkway.  Amperage 
sensing devices are not acceptable for torque overload protection due to their inability 
to react quickly enough to prevent damage to the drive.  Overload devices with 
exposed linkage connections will not be accepted due to possible corrosion 
problems.  Devices which react to rotational movement of the secondary reduction 
unit will not be allowed due to possible misalignment of gearing created by the 
movement of the reduction unit.   

9. The center drive unit shall be designed for the continuous torque rating as specified 
in section 1.03.  The continuous torque shall be defined as the minimum torque at 
which the drive mechanism may operate continuously 24 hours per day, 365 days 
per year, for 20 years, at the specified sludge collector arm speed.  Main gear and 
pinion calculations shall be based upon ANSI/AGMA 2001-C95 standards for rating 
the pitting resistance and bending strength of involute spur and helical gear teeth.  
Calculations shall clearly present the values used for the following design 
parameters: 

 
1.  Number of pinions 
2. Actual face width 
3. Tooth geometry (I and J factors) 
4. Load distribution factor 
5. Allowable contact stress 

6. Allowable bending stress 
7. Pinion pitch diameter 
8. Hardness ratio factor 
9. Elastic coefficient 
10. Life factor 

 
10. The load distribution factor shall be determined by the empirical method.  For 

parameters which are material dependent, such as allowable contact stress, the 
calculations shall include a complete description of material and heat treatment used.   

11. Worm gearing shall be designed and rated to equal or exceed the specified 
continuous torque and life.  The basis for rating shall be ANSI/AGMA 6034-B92 
standards for durability rating and design of worm gear reducers.   

12. The continuous torque rating for the drive unit shall be the lowest value determined 
for the gearing.   

 
I. WALKWAY ACCESS BRIDGE 

 
1. The clarifier shall be provided with a 36-inch clear open width walkway extending 

from the tank wall to the center drive platform.  The walkway shall be supported at 
the center by the drive unit and supported on the opposite end by the tank wall.  As 
a minimum, the walkway shall be designed to safely withstand all dead loads plus a 
live load of 50 pounds per square foot with a maximum deflection of l/360, over the 
entire span.  The walkway shall consist of beams or a structural steel truss, with either 
sufficiently braced to resist the specified design loads.  The walkway decking shall be 
1-1/4-inch aluminum I-Bar grating.   

2. A center drive operations platform shall be provided.  It shall be a minimum of 8 feet 
square to provide clearance around the center assembly and drive control for 
maintenance and service.  The drive platform shall be decked with 1/4-inch aluminum 
checkered floor plate and have sufficient structural steel supports to meet the 
specified design load conditions.   

3. Provide handrails with toe plate along both sides of the walkway and around the 
center drive platform.  The hand railing shall be in conformance with the handrail 
specifications, found within this set of bid documents, and shall be as shown on the 
drawings.   
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4. Structural steel associated with the walkway shall be coated in the same manner as 
all other non-submerged steel members as specified below.  Anchors, bolts, and 
other associated hardware shall be 316 stainless steel.   

 
J. CENTER CAGE AND RAKE ARMS 

 
1. The center cage shall be of steel box truss construction, with connections for the two 

(2) sludge removal arms, rotating sludge collection drum and feedwell supports.  The 
top of the cage shall be bolted to the main gear which shall rotate the cage with the 
attached arms and feedwell.  The minimum angle size used for construction of the 
cage and rake arms shall be 2 inch x 2 inch x 1/4 inch members.   

2. The clarifier mechanism shall include two (2) sludge removal arms of steel truss 
construction, with steel spiral rake blades and adjustable 20 gauge 304 stainless steel 
squeegees.  The rake blades shall provide complete raking of the basin floor twice 
per revolution.   

3. The rake blades shall consist of a minimum 3/16-inch thick steel plate.  The blades 
shall be constructed to a logarithmic spiral curve with a constant 30-degree angle of 
attack.  Blade depth shall vary as noted in Article 1.04.  Each rake truss support arm 
shall be provided with the necessary outrigger bracing and other blade support 
structures, to ensure that the complete blade can be properly located and adjusted 
in the field.   

4. The rake blades shall terminate in the center to within 1 inch of the rotating sludge 
collection drum.  The 1 inch space shall be sealed with a neoprene seal.   

5. The structural calculations for the rake arm shall include an analysis of the torsional 
loads from the spiral curve blade.   

6. The cage and rake arms shall be designed such that calculated stresses do not 
exceed the AISC allowable stress at twice the drive 100% rating.   

 
K. ROTATING SLUDGE COLLECTION DRUM 

 
1. A rotating sludge collection drum shall be provided to collect settled solids raked to 

the center by the rotating spiral blades.  The collected sludge shall be discharged 
from the tank by way of the RAS sludge pipe as shown on the contract drawings.   

2. The sludge collection drum shall rotate with the center cage and shall be provided 
with sludge collection ports located directly in front of each rotating spiral rake blade.  
The ports shall be sized to collect thickened sludge from the bottom most dense 
sludge layer to maximize underflow solids concentration.   

3. The rotating sludge drum shall be constructed of ¼ inch steel plate. A neoprene seal 
shall be provided to seal against the center column.  A stainless steel seal shall be 
provided to seal against the tank floor.   

 
L. CENTER COLUMN 

 
1. A stationary center column shall be provided which shall serve as the influent pipe. 

One end shall have a 1-1/4-inch support flange for bolting to the foundation with a 
minimum of eight (8) 1-1/4-inch diameter anchor bolts as shown on the plans.  A 
similar flange shall be provided at the top of the column for supporting and securing 
the center drive assembly.  Minimum center column thickness shall be 1/4".   

2. Influent openings shall be provided in the upper portion of the column to allow 
unrestricted passage of the flow into the energy dissipating feedwell.  Influent velocity 
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shall be reduced by providing a total inlet port area a minimum of 135 percent of the 
center column cross sectional area.   

 
M. ENERGY DISSIPATING INLET (EDI) 

 
1. The clarifier shall be equipped with an energy dispersion well located inside the 

rotating flocculation feedwell.  The dispersion well shall be designed to dissipate the 
energy of the incoming flow by way of multiple baffled inlet ports equally spaced 
around the dispersion well.   

2. The center dispersion well shall include a bottom plate to fit within one inch of the 
center column.  The well shall be constructed of 3/16-inch plate.  EDI outlet ports 
equally spaced around the periphery shall be provided for energy dissipation.  The 
outlet ports shall impart a tangential flow into the outer flocculating feedwell and shall 
have bottom plates to prevent short circuiting.   

3. The bottom plate of the EDI shall be provided with properly sized drain holes.   
 

N. FLOCCULATING FEEDWELL 
 

The flocculating feedwell shall be supported by structural members attached to the 
rotating center cage.  The feedwell shall be fabricated out of 3/16-inch steel plate with 
upper and lower reinforcing rim angles and stiffeners as required.  Properly sized 
scum ports shall be equally spaced around the feedwell periphery to allow scum to 
exit from the feedwell at water level. 

 
O. SURFACE SCUM SKIMMING EQUIPMENT 

 
1. Surface scum skimming equipment shall be furnished with the clarifier mechanism.  

It shall be arranged to have the surface scum swept along an angled skimmer blade 
to the skimmer assembly, attached at the end of the blade, for discharge to the scum 
box as shown on the plans.  The surface of the clarifier shall be swept once per 
revolution.   

2. The skimmer blade shall be tangential to the rotating feedwell and be supported by 
vertical supports from the rake arm.  The skimmer assembly shall be a pivoting 
aluminum skimmer device equipped with manual out-of-service lock out.  The 
skimmer shall have replaceable neoprene rubber wipers on all three sides to form a 
pocket to trap the scum and discharge the scum into the scum box.   

3. The scum box shall be supported from the tank wall and connected to a six (6) inch 
scum line, as shown on the contract drawings.   

4. The clarifier equipment manufacturer shall furnish a flush valve assembly for 
automatic flushing of the scum box and scum pipe.  The flush valve assembly shall 
be adjustable to allow 0 to 20 gallons of clarified effluent to enter the scum box as the 
skimmer assembly passes over the scum box. The assembly shall consist of a 
stainless steel lever, UHMW seal plate and neoprene diaphragm mounted to the 
scum box.  The diaphragm shall be opened and closed by an easily adjustable, 
submerged actuation arm mounted to the rotating skimmer blade.  The flush volume 
adjustment mechanism shall be above the water level and shall include at least three 
settings.   
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P. EFFLUENT WEIR AND SCUM BAFFLE 
 

Effluent weir plates shall consist of 9-inch deep x ¼-inch thick FRP sections with 2-
1/2-inch deep 90 degree V-notches at 6 inch intervals.  The weir sections shall be 
fastened to the tank wall using 316 stainless steel cinch anchor bolts hex nuts and 5-
inch diameter FRP washers, allowing for vertical adjustment.  To prevent leakage all 
surfaces between the launder walls and weir plates shall be given a seal coat of 
suitable mastic by the erection contractor.  The scum baffle plates shall consist of 12-
inch deep x ¼-inch thick FRP sections supported from the tank wall by FRP angle 
brackets secured with 316 stainless steel cinch anchor bolts and hex nuts, allowing 
for vertical and radial adjustment.   

 
Q. SURFACE PREPARATION AND PAINTING 

 
1. All non-submerged steel shall be sandblasted to SSPC-SP-6 specifications and given 

one coat of manufacturer's epoxy primer 2-3 MDFT.  All submerged steel shall be 
sandblasted to SSPC-SP-10 specifications and given one coat of manufacturer's 
epoxy primer 2-3 MDFT.   

2. Prior to assembly of the drive unit, the castings shall have been sandblasted and 
thoroughly cleaned to remove any foreign particles in the drive base.  After assembly, 
the drive mechanism shall be solvent cleaned and power wire brushed as needed 
prior to application of manufacturer's standard primer.   

3. Gear motors shall be furnished with manufacturer's standard enamel. 
 

R. SPARE PARTS 
 
  The following spare parts shall be provided: 
 

1. One (1) sight glass or dip stick for each main drive housing containing oil. 
2. One (1) set of neoprene skimmer wipers for each mechanism. 
3. One (1) drive motor.   
4. One (1) gear reduction drive.   
5. Additional spare parts as recommended by the supplier.   

 
 

S. CONTROLS 
 

 Motor controller, disconnect and clarifier controls will be provided by others.  Any 
safety interlocks, torque control, torque switches, …etc., will be provided with the 
clarifier drive by the manufacturer. 
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BID ITEM #6 – OPEN CHANNEL UV DISINFECTION SYSTEM 
 

A. GENERAL DESCRIPTION 
 
The supplier shall provide one (1) complete open channel ultraviolet (UV) disinfection 
system to treat minimum, average, and peak day effluent flows to the discharge 
standards outlined below.  The manufacturer shall furnish all equipment, power 
distribution panels, control panels, cleaning apparatuses, cleaning/chemical tanks (if 
required), fasteners, supports, and all other items necessary to provide an open 
channel, gravity flow, low pressure high intensity UV disinfection system to be 
installed in concrete channel(s).  Vertical or horizontal modules are acceptable for 
this project; it should be noted that space is very limited at the site and thus vertical 
systems may better accommodate this limitation.  The UV equipment shall be 
installed indoors in a ventilated building (building by others).   
 
The UV system shall disinfect effluent from secondary clarifiers that follow a hybrid 
fixed film activated sludge treatment process.  The activated sludge process is 
preceded by anoxic basins, primary clarifiers, grit removal and ¼” influent step 
screens.   
 

B. DESIGN CRITERIA 
 

1. Average Wet Weather Daily Flow:  3.2 MGD 
2. Average Dry Weather Daily Flow:  2.2 MGD 
3. Peak Daily Flow:    18.0 MGD (continuous for 24 hours)* 
4. Transmittance:    55% (@ 254 nm) 
5. Influent TSS:     < 10 mg/L 
6. Required Effluent MPN/100mL 

Enterococci: < 35 MPN/100 mL 
(30-day geometric mean) 
 

7. Number of Channels:    2 
8. End of Life Lamp Factor:   90%** 
9. Max Jacket Fouling Factor:   95%** 
10. Capacity per Channel:   9.0 MGD w/ 1 bank offline* 
11. Number of Standby Units per Channel: 1 (for redundancy)* 
12. Required minimum dose @ Max Flow: 45,000 µJ/cm2s** 

 
* Each channel must treat 9.0 MGD with one UV bank offline in each channel.   
** While lower doses or higher fouling/end of life factors may be adequate, 

OWNER prefers to be more conservative to help ensure proper performance 
during peak events.   

 
C. QUALITY ASSURANCE AND APPROVED MANUFACTURERS 

 
1. Subject to compliance with the specifications and performance criteria, approved 

suppliers include:   
 

a. ITT Wedeco 
b. SUEZ – Ozonia 
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c. Trojan Technologies 
d. Or equal 

 
2. Supplier shall provide guaranteed operation hours (e.g. 12,000 or 16,000 hours) for 

lamp life where output will be no less than the output utilized for end of life dose 
calculations (refer to limits in the design criteria).  This lamp life will be utilized in 
conjunction with other information provided in the UV information table to help 
establish annual costs and 20-year net present values to operate the disinfection 
system.  Lamp life shall be warrantied for the stated duration of lamp life.  Pro-rated 
warranties against actual lamp life is acceptable.   
 

3. Supplier shall have a minimum 10 years experience in manufacturing and 
installing open channel UV disinfection systems and must furnish five (5) 
references with installations as similar as possible to this application (see 
reference form provided above).   
 

D. GENERAL SCOPE & REQUIREMENTS 
 
The UV system shall consist of the following major equipment, in addition to any 
other items, equipment, and other appurtenances that are standard or necessary 
to furnish a complete UV disinfection equipment package.  Scope includes but is 
not limited to: 
 

1. UV disinfection modules. 
2. Power Center Enclosure (PCE) and interconnecting power and data cables to 

modules. 
3. Main PLC Enclosure (MPE) housing the A/B PLC Controller and interconnecting 

data cables to PCE. 
4. UV intensity monitoring system. 
5. UV eye shields. 
6. Personal safety equipment. 
7. Automatic dose/flow pacing energy conservation system (power center by power 

center) and Variable UV Lamp Output or ability to adjust power draw and/or 
number of active lamps to optimize power efficiency with flow rate and real-time 
conditions.   

8. Automatic effluent level control device (finger weir or similar effluent troughs).   
9. Spare parts. 
10. Start-up, testing, and personnel training. 
11. Module lifting frame or integral design to allow for removal of modules and/or 

individual lamps or rack of lamps for maintenance, repairs, cleaning, etc. 
12. Automatic cleaning (Mechanical Wipers) system. 
13. Integrated flow dispersion baffles. 
14. Chemical tank or holding rack to facilitate manual chemical cleaning of quartz 

sleeves (crane by others).   
15. Spare parts, including but not limited to: 

a. UV lamps (specify number recommended) 
b. Quartz sleeves (specify number recommended) 
c. Mechanical wipers for cleaning system (specify number recommended) 
d. Lamp controllers (if recommended) 
e. UV intensity sensors (if recommended) 
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16. Other appurtenances that are standard and required in order for the supplier to 

furnish a complete and operable UV system.   
 

E. GENERAL REQUIREMENTS 
 

1. The UV system shall be fully functional including furnishing, testing, and putting 
into operation the open channel UV disinfection system. The number of units 
required to meet the design parameters may vary.   
 

2. The supplier shall specify the required channel properties for their system 
including: length, width, depth, spacing between UV units and any other required 
structures such as cleaning tanks, hoist cranes, etc.  The supplier is responsible 
for ensuring that the recommended UV channel design avoids dead spots and 
other flow anomalies that adversely impact flow, reliability, and performance of 
the UV system.    
 

3. The supplier shall specify all controls, lamp cleaning mechanisms, and all other 
auxiliary equipment required for a complete and functional UV disinfection 
system.   
 

4. The UV manufacturer shall provide a test protocol for the UV system to be 
followed after initial start-up and following a minimum of 10 days of continuous 
plant operation.  The installing contractor shall notify the Owner and UV 
manufacturer in writing, that he is prepared to begin the acceptance test.  The 
Owner shall then provide written notification to the Contractor to proceed with the 
acceptance testing.  Results of the test done by the contractor will be supplied for 
review to the UV manufacturer.   
 

5. The system shall allow for continuous operation while replacing lamps or 
performing other maintenance on the system.   
 

6. The manufacturer shall provide a lifetime performance guarantee that their 
proposed UV equipment package will meet or exceed the permit requirements 
regarding total coliform limits as specified in Paragraph D. This guarantee shall 
be provided and specifically stated as part of the proposal package.   
 

7. In addition, the manufacturer shall provide 3rd party validation, for average flow 
requirements, per NWRI guidelines to support the calculated dose provided in 
the UV tables. Note that the dosage calculation should be computed at the end of 
lamp life and account for fouling. Also, as noted in the UV table below, 3rd party 
validation for the end of lamp life and fouling factors provided must also be 
provided with the proposal.   
 

8. All module metal components in contact with effluent shall consist of type 316 
stainless steel.  All materials exposed to UV light shall be type 316 stainless 
steel, type 214 quarts, Teflon, or other suitably UV resistant material.  Lamp 
bases shall be of a durable construction resistant to UV.   
 

9. A completed UV information table (that follows this section) must be submitted 
with the proposal.   
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10. The UV system shall be provided with a self-maintained cleaning system which 

will automatically and sufficiently clean all lamps to ensure UV dispersion and 
contact with the effluent water.   
 

11. The system shall be configured such that modules and rows of lamps can be 
turned on/off and/or dimmed to adjust power with the flow rate and other real-
time conditions.  Adjustability and power consumption are key considerations of 
the review process for this equipment.   
 

F. CONTROLS 
 

1. Automatic controls shall be provided in type 4X NEMA rated stainless steel 
enclosures and meet the requirements outlined in the general technical 
specifications provided in EXHIBIT THREE.   

2. System and power control panels shall allow for redundancy. The UV system as 
a whole shall be capable of continued operation with one module offline, 
including the offline module’s associated control panel.   

3. The Vendor shall provide to the Owner a preliminary version of the PLC and 
Touch Screen source code for their PLC programs at the time of equipment 
delivery. A final version of the source code shall be provided within fifteen (15) 
days of startup.   

4. The minimum automatic controls to be included in the local control panel and to 
be integrated into the SCADA are as follows: 

a) System/ module Hand-Off-Auto selector 
b) Wiper and/or clean in place system Hand-Off-Auto selector 
c) Reset selector 
d) Emergency stop 
e) Over current and starter overload alarms 
f) Relays 
g) Timer 
h) Run and alarm auxiliary contacts 
 

5. The minimum automatic controls to be included in the SCADA programming 
include: 

a) Emergency stop 
b) Intensity indicators 
c) Run IMD 

 
6. If additional controls, relays, etc. are required for High Efficiency UV control (i.e. 

for flow pacing and power adjustment), the proposal shall indicate the additional 
controls and instruments that are to be furnished. 

7. The UV power and control system shall meet the requirements of sections 
220513 Motor Requirements for Equipment, 409433 Human Machine Interfaces, 
409443 Programmable Logic Controllers and 409513 Process Control Panels 
and Hardware as provided with these technical specifications.     
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LGVSD UV DISINFECTION INFORMATION TABLE 

Total Number of Modules or Banks (Duty & Standby) per channel    

Total Active Modules Required for Average Daily Wet Flow (3.2 MGD)*    

Total Active Modules Required for Average Daily Dry Flow (2.2 MGD)*    

Total Active Modules Required for Peak Day Flow (18 MGD)   

Lamps per Unit or Bank    

Lamp Power Draw (ea. ‐ watts)    

Lamp Power Output (ea. ‐ watts)    

Total Number of Active Lamps for Average Daily Wet Flow (3.2 MGD)   

Total Number of Active Lamps for Average Daily Dry Flow (2.2 MGD)   

Total Number of Active Lamps for Peak Day Flow (18 MGD)   

Required Channel Width (inches)    

Required Channel Length (feet)    

Minimum Required Water Depth (inches)   

Maximum Allowable Water Depth (inches)    

Maximum headloss through channel (at peak flow 9.0 MGD per channel) in inches   

Required Effluent Control (Finger Weir) Length (ft)   

Design Dose (μWs/cm2) ‐ Refer to limits in design criteria    

Lamp Aging Factor (Refer to limits in design criteria)    

Lamp Fouling Factor (Refer to limits in design criteria)    

Total Power Consumption @ Average Daily Wet Flow (kW)    

Total Power Consumption @ Average Daily Dry Flow (kW)    

Total Power Consumption @ Peak Day Flow (kW)    

Annual Power Cost (assume $0.10/kWh and overall annual average flow at 2.7 MGD)    

Guaranteed Lamp Life (operating hours) 

Replacement Lamp Cost (ea.)    

Annual Lamp Replacement Cost (at 2.7 MGD ADF)    

Annual Quartz Sleeve Replacement Cost (@ 2.7 MGD ADF)    

Annual Cost for other Replacement Parts (@ 2.7 MGD ADF) – List items associated with this cost    

Estimated Annual Labor Cost (@ 2.7 MGD ADF) 
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* At these flows we anticipate only one active channel rather than splitting flow between two channels.  However, 
suppliers input is expected to achieve most reliable and efficient operation at average flow rates.   
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BID ITEM #8 – STANDBY MECHANICAL THICKENER 
 

A. DESCRIPTION 
 
1. The supplier shall provide a mechanical thickener unit to thicken combined 

waste activated sludge (WAS) and primary sludge.  The thickener(s) shall be 
complete with all components for proper operation including but not limited to 
instrumentation and a polymer feed system.   
 

2. This unit will be installed to serve as backup for a DAFT thickening process.  
The OWNER has requested a cost adder to add a second mechanical 
thickening unit (refer to the Bid Form).  The second mechanical thickener would 
replace the DAFT, resulting in a duty/standby installation for the mechanical 
thickeners.   

 
3. Special consideration will be given to mechanical thickener equipment that 

has a small footprint and minimizes polymer usage. 
 

4. The thickener(s) shall be suitable for outside installation; however, the Owner 
can provide an awning to cover the thickener, if necessary.   
 

5. Proposals shall include the completed Information Table for this bid item as 
provided at the end of this section.   
 

B. DESIGN CRITERIA 
 

1. WAS + Primary Sludge Flow Criteria 
 
a. Average Daily Design Flow:  45,000 gpd / 31 gpm 

Peak Flow    61,600 gpd / 43 gpm 
       

b. Design Loading:   6,438 lbs/day WAS+Primary 
WAS @ 1%:    2,268 lbs/day 
Primary Sludge @2.5%  4,170 lbs/day 
 
Peak Loading    7,500 lbs/day 
 

c. Net Influent Concentration:  1.5 – 1.6% 
 

2. Thickened WAS Requirements 
 

a. Thickened WAS Concentration: ≥ 6% dry solids 
b. Solids Capture:   ≥ 95% capture 

 
C. ACCEPTABLE MANUFACTURERS 

 
a. Huber Technology, Inc. 
b. Centrisys 
c. Or Equal 
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D. GENERAL REQUIREMENTS 
 

1. The supplier shall provide the number of unit(s) required to thicken the sludge as 
outlined in the design criteria.   
 

2. Each thickener shall be equipped with a dedicated polymer mixing and feed unit.  
The polymer units shall be sufficiently sized for the thickener that it serves.  The 
polymer unit shall include the polymer mixing, dosing, and injection ring and all 
other equipment necessary for a complete and functional system.  The 
manufacturer shall provide a recommended layout for all equipment associated 
with the sludge thickening equipment. 
 

3. The supplier shall clearly identify where the materials of construction are not 
stainless steel and indicate materials of construction (and proposed protective 
coatings if applicable) for all components.  The proposal shall also include details 
regarding a complete thickening unit including wash water pumps, drive motors, 
gear reducers, support legs, anchor bolts, flocculation reactor, piping and wiring, 
controls, and all accessories and appurtenances specified or otherwise required 
for a complete and properly operating installation.  Supplier shall also provide all 
other information suitable for a reasonable comparison of equipment quality and 
components. 
 

4. The supplier shall include all flow and pressure requirements for each piece of 
equipment. 
 

5. The thickener shall be completely enclosed to prevent odor emission and furnished 
with a flanged connection to facilitate connecting the enclosed thickener to an odor 
control system.   
 

6. The manufacturer shall supply detailed process information including: 
 

a. Maximum hydraulics loading capacity 
b. Maximum solids loading capacity 
c. Minimum solids capture rate 
d. Minimum thickness achievable, as well as the chemical dosing 

requirements to meet the thickness 
 

7. The supplier shall include cut sheets, with all relevant dimensional data, to show 
the coordination and placement of each piece of equipment.  The supplier shall 
also include design calculations, including anchoring calculations and bolt 
requirements. 
 

8. The supplier shall include a list of recommended spare parts and include the cost 
separately as Bid Item B in the Bid Sheet.   
 

E. MOTORS 
 

1. Motors shall be rated as severe duty and shall be 3 phase, 60Hz and 460VAC.  
Motors shall be TEFC with type F insulation. 
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2. The Motor shall comply with the requirements of Section 220513 – Motor 
Requirements for Equipment and other requirements provided in EXHIBIT 
THREE. 
 

F. CONTROLS 
 

Controls shall meet the requirements outlined in the general technical 
specifications provided in EXHIBIT THREE as well as the specific requirements 
outlined below:   

 
1. Each thickener shall be equipped with a UL labeled, wall mounted or free standing, 

stainless steel, NEMA 4X control panel.  The control panel as a minimum shall 
have the following: 

 
a. NEMA 4X Main disconnect with door operator.  The door operator shall be 

defeatable with a screw-driver.  The panel shall accept 3 phase power at 
480VAC. 

b. Provide a power distribution block. 
c. Provide a fused 120VAC control power transformer that is suitably sized 

for all 120VAC loads. 
d. The Control Panel and its components and construction shall meet the 

requirements of the attached specification section 409513. 
 

2. Motor starters and VFD’s shall meet the requirements of the attached specification 
sections 262913 and 262923 respectively.  Motor starters and VFD’s shall be fed 
by a circuit breaker and shall be NEMA rated. 
 

3. Each Control Panel shall be equipped with an Allen-Bradley PLC.  The PLC shall 
be a CompactLogix.  The PLC shall be equipped with an Ethernet Port.  The control 
panel shall be equipped with an Industrial Ethernet Switch with a minimum of 5 
copper ports.  The Control Panel will be connected to and monitored by the plant 
SCADA system.  The manufacturer shall coordinate with the integrator for the 
project by coordinating IP addressing and tagging/addressing.  The PLC shall 
comply with the requirements of 409443 Programmable Logic Controllers as 
provided with these technical specifications. 
 

4. Each Control Panel shall be equipped with an Allen-Bradley Panelview Plus 6 
operator interface that communicates with the PLC over Ethernet/IP.  The operator 
interface shall allow the operator to adjust control settings for the filter and to 
monitor the system.  The operator interface shall comply with the requirements of 
409433 Human Machine Interfaces as provided with these technical specifications. 
 

5. Each thickener shall be supplied with a magnetic flow meter for measuring the 
sludge flow into the thickener.  Each flow meter shall send a 4-20mA signal for flow 
rate and a pulse output for totalization to the PLC.  Any additional instrumentation 
or control valves as needed for a complete and operational system shall be 
supplied.  All instrumentation and electrical field devices shall be rated NEMA 4X.  
Electrical junction boxes located at the thickeners shall be 316 stainless steel and 
shall be NEMA 4X.  Any factory installed conduit shall be PVC coated GRS. 
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6. The Vendor shall provide to the Owner a preliminary version of the PLC and Touch 
Screen source code for their PLC programs at the time of equipment delivery.  A 
final version of the source code shall be provided within fifteen (15) days of startup.  
Final programs shall be owned by the Owner. 
 

7. Controls:  Supplier shall include details regarding all instrumentation that will be 
provided as part of the package along with details on the proposed control system.  
The supplier will supply a control description of their equipment.   
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Mechanical Thickener – Information Table 

Parameter Value 

Design solids loading (lbs/hour)
 

Maximum solids loading (lbs/hour)
 

Maximum hydraulic loading (gpm)
 

Design Feed Solids Content (min to max) in % - 

Manufacturer of Polymer Mixing/Injection Equipment
 

Anticipated polymer usage at design solids loading 
(lbs/hour)

 

Annual cost of polymer (assume 365 days at design 
loading)

 

Required dilution water at design solids loading 
(gpm)

 

Anticipated thickened solids content at design 
loading (% solids)
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EXHIBIT THREE - ADDITIONAL GENERAL TECHNICAL SPECIFICATIONS 
 

Section 220513  Motor Requirements for Equipment 
Section 262913  Motor Controllers 
Section 262923  Variable Frequency Motor Controllers (VFDs) 
Section 409433  Human Machine Interfaces 
Section 409443  Programmable Logic Controllers 
Section 409513  Process Control Panels & Hardware 
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SECTION 220513 – COMMON MOTOR REQUIREMENTS FOR EQUIPMENT 

PART 1 - GENERAL 

1.1 SCOPE OF WORK 

A. This Section includes AC induction electric motors to be provided with associated driven 
equipment.  Motor voltage, speed and enclosures are specified in the equipment specifications. 
Unless otherwise specified, motors shall be provided by the manufacturer of the driven 
equipment under the provisions of the individual equipment specification. 

1.2 MOTOR RATING 

A. Motor horsepower ratings as shown on the drawings and noted on the specifications are 
estimates only and it is the responsibility of the CONTRACTOR and/or VENDOR to furnish 
motors, electric circuits, power feeds and other equipment whose ratings meet the requirements 
for the submitted horsepower and amperage. 

B. This section applies to electric motors rated 480 V and below. 

1.3 CODE AND STANDARDS 

A. Electrical Code Compliance:  Comply with applicable local electrical code requirements of the 
authority having jurisdiction and NEC Articles 220, 250, and 430, as applicable to installation, 
and construction of motor controllers. 

B. AFBMA Compliance:  Comply with applicable requirements of AFBMA 9 & 11, "Load Rating 
and Fatigue Life for Ball and Roller Bearings." 

C. UL Compliance:  Comply with applicable requirements of UL 674, “Electric Motors and 
Generators, for Use in Division 1 Hazardous (Classified) Locations” and UL 1004, “Electric 
Motors”. 

D. IEEE Compliance:  Comply with recommended practices contained in IEEE Standard 112, 
"Standard Test Procedures for Polyphase Induction Motors and Generators," and IEEE 
Standard 841, “Standard for Petroleum and Chemical Industry – Totally Enclosed Fan Cooled 
(TEFC) Squirrel Cage Induction Motors – Up to and Including 500 HP”. 

E. NEMA Compliance:  Comply with applicable requirements of NEMA Standard ICS 2, 
"Industrial Control Devices, Controllers and Assemblies", NEMA Standard ICS 6, “Enclosures 
for Industrial Controls and Systems, ”Pub No. 250, "Enclosures for Electrical Equipment (1000 
Volts Maximum)" and NEMA MG 1, “Motors and Generators”. 
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1.4 MAINTENANCE DATA 

A. Submit maintenance data and parts list for each motor and auxiliary component; including 
troubleshooting maintenance guide.  Also, provide product data and shop drawings in a 
maintenance manual, in accordance with requirements of the Contract Documents. 

1.5  SUBMITTALS 

A. Product Data: Submit manufacturer's data and installation instructions for each motor in 
accordance with the individual equipment specification.  As a minimum, the following 
information shall be provided: 

1. Manufacturer name, type and model number 
2. Motor outline, dimensions and weight 
3. Manufacturer’s general descriptive information relative to motor features 
4. Type of bearing and method of lubrication 
5. Rated size of motor and service factor 
6. Temperature rise and insulation rating 
7. Full-load rotative speed 
8. Efficiency at full, ¾ and ½ load 
9. Full load current 
10. Locked-rotor current 
11. Space heater wattage and voltage, if applicable 
12. If a winding overtemperature device is required, provide a response curve for the 

temperature device, wiring diagram and specifications 
13. If a moisture detection system is required, provide a typical wiring diagram and a 

moisture detection relay to be installed by the CONTRACTOR or VENDOR in the 
associated motor controller. 

B. Shop Drawings:  Submit shop drawings of electric motors showing accurately scaled equipment 
locations and spatial relationships to associated drive equipment. 

C. Wiring Diagrams:  Submit power and control wiring diagrams for electric motors showing 
connections to electrical power panels, feeders, and equipment. 

D. Operations and Maintenance Data:  Submit operation and maintenance information. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Except as otherwise indicated, provide electric motors and ancillary components that comply 
with manufacturer's standard materials, design and construction in accordance with published 
product information, and as required for a complete installation. 

2.2 SERVICE CONDITIONS 
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A. Unless specified otherwise, motors shall be suitable for continuous operation at an elevation of 
0 to 3000 feet above mean sea level. 

B. Unless specified otherwise, motors located outdoors shall be suitable for continuous operation 
from -25 to 50°C; motors located indoors shall be suitable for continuous operation from 0 to 
50°C. 

C. All motors shall be able to operate under power supply variations in accordance with NEMA 
MG 1 – 14.30. 

2.3 NAMEPLATES 

A. Motor nameplates shall be engraved or stamped stainless steel.  Information shall include those 
items as enumerated in NEMA Standard MG 1, as applicable.  Nameplates shall be 
permanently fastened to the motor frame and shall be visibly positioned for inspection. 

2.4 CONSTRUCTION 

A. All motors provided under this specification shall have the following features of construction: 

1. Frames shall be steel for motors smaller than ½ horsepower and cast iron for motors ½ 
horsepower and larger. 

2. Cast metal shrouds and covers for non-sparking fan blades. 
3. Non-hygroscopic motor leads. 
4. NEMA Design-B as standard design.  Other designs if required must be submitted and 

approved in writing by the ENGINEER. 
5. Motor Service Factor of 1.15 for Sine-Wave and 1.0 for Inverter Duty. 
6. Grounding terminal 
7. Windings shall be copper 
8. Rotor cages shall be die cast aluminum or fabricated copper 
9. Shafts shall be made from carbon steel. 

2.5 MOTORS LESS THAN ½ HORSEPOWER 

A. General: 

1. Unless specified otherwise, motors less than ½ horsepower shall be squirrel cage, single 
phase, capacitor start, induction run type. 

2. Single phase motors shall have class B insulation as a minimum. 
3. Motors for fans less than 1/8 horsepower may be split-phase or shaded pole type. 
4. Winding shall be copper. 

B. Rating: 

1. Unless specified otherwise, motors less than ½ horsepower shall be rated for operation at 
115 volts, single phase, 60 Hz, and shall be continuous-time rated in conformance with 
NEMA Standard MG 1 – 10.35. 
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2. Dual voltage (115/230) rated motors are acceptable if all leads are brought out to the 
conduit box. 

3. Motors shall be non-overloading at all points of the equipment operation. 

2.6 MOTORS ½ HORSEPOWER AND LARGER 

A. General: 

1. Unless specified otherwise, motors ½ horsepower and larger shall be 3 phase, squirrel 
cage, full voltage start induction type. 

2. Unless otherwise specified, motors shall have a NEMA MG 1-1.16 design letter B or C 
torque characteristic as required by the driven equipment’s starting torque requirement. 

3. Winding shall be copper. 
4. Motors shall be equipped with a set of thermal overload switches with dry contacts 

available at the motor terminal box: 

B. Rating: 

1. Unless specified otherwise, motors ½ horsepower and larger shall be rated for operation 
at 460 volts, 3 phase, 60 Hz, and shall be continuous-time rated in conformance with 
NEMA Standard MG 1 – 10.35. 

2. Dual voltage (230/460) rated motors are acceptable if all leads are brought out to the 
conduit box. 

3. Motors for variable frequency systems shall not be required to deliver more than 80% of 
the motor’s service factor rating by any load imposed by the driven machine at any 
specified operating condition or any condition imposed by the driven machine’s 
performance curve at maximum operating speed. 

C. Enclosures and Insulation: 

1. Motors shall be classified as Type 1 (Process) or Type 2 (Explosion proof) based upon 
the location of the motor and the associated area classification. 

2. Temperature rise for all motors shall not exceed that permitted by Note II, Paragraph 
12.42 of NEMA MG 1. 

3. Motor Insulation shall be non-hygroscopic. 
4. Type 1 motors (Process): 

a. Type 1 motors shall be premium energy-efficient motors, totally enclosed, fan 
cooled (TEFC) 

b. All motors shall have Class F insulation with Class B temperature rise. 
c. All internal surfaces shall be coated with an epoxy paint. 
d. Motors shall be rated for corrosive atmosphere duty. 

5. Type 2 Motors (Explosion Proof): 

a. Explosion proof motors shall be UL listed in accordance with UL 674 for Class I, 
Group D hazardous atmospheres. 

b. The motor shall have Class F insulation. 
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c. A UL-approved Type 316 stainless steel breather/drain device shall be provided in 
the motor drain hole. 

d. The motor shall be provided with a frame temperature thermostat which meets the 
UL frame temperature limit code T2A (280°C).  The thermostat shall contain an 
automatically reset, normally closed contact rated 2 amperes at 230 VAC. 

2.7 MOTORS FOR VARIABLE FREQUENCY DRIVES 

A. Motors intended for use with variable frequency drives shall be compatible with the 
characteristics of the intended variable frequency inverter. 

B. Motors shall be Type 1 or Type 2 as specified in 2.06C. 

C. Motors shall withstand a pulse voltage of at least 1750 volts with a rate of rise up to 750V per 
microsecond. 

D. Motors shall be certified by the manufacturer as suitable for inverter duty and shall have as a 
minimum a 10:1 turndown ratio (6-60Hz). 

E. Motors shall be capable of running above the rated RPM up to 70 Hz (116.67% of rated RPM) 
so long as the load current does not exceed the full load amps of the motor. 

2.8 MOTOR EFFICIENCIES 

A. Type 1 and Type 2 motors in accordance with NEMA MG 1 Table 12-11 and 12-12 and Type 2 
in accordance with IEEE 841 Table 2 motor minimum nameplate efficiency for 900, 1200 and 
1800 rpm motors, when operating on a sinusoidal power source shall conform to the following 
(in accordance with IEEE 112B testing procedures): 

 
Motor 

Horsepower 
Guaranteed Minimum Efficiency (%) 
900 RPM 1200 RPM 1800 RPM 

1 70.0% 78.5% 81.5% 
1.5 72.0% 81.5% 82.5% 
2 80.0% 81.5% 82.5% 
3 81.5% 86.5% 84.0% 
5 82.5% 86.5% 84.0% 

7.5 82.5% 88.5% 88.5% 
10 86.5% 88.5% 88.5% 
15 86.5% 89.5% 89.5% 
20 87.5% 90.2% 91.7% 
25 87.5% 91.0% 91.7% 
30 89.5% 91.0% 91.7% 
40 89.5% 92.4% 92.4% 
50 90.2% 92.4% 92.4% 
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60 90.2% 93.0% 93.0% 
75 91.7% 93.0% 93.6% 

100 91.7% 93.6% 94.1% 
125 92.4% 93.6% 94.1% 
150 92.4% 94.5% 94.5% 
200 92.4% 94.5% 94.5% 
250 93.6% 94.1% 94.1% 

2.9 CONDUIT BOXES 

A. Conduit boxes shall be sized based on the conduit number and conduit size indicated on the 
drawings.  Provide over-sized boxes with the number of openings as required to accommodate 
the conduits required.   

B. Conduit boxes shall be split construction with threaded hubs and shall conform to IEEE 841 for 
Type 1 and Type 2 motors.  Motors shall be furnished with petroleum-resistant gaskets at the 
base of the conduit box and between the halves of the conduit box. 

C. Conduit boxes shall be designed to rotate in order to permit installation in any of four positions 
90 degrees apart. 

2.10 BEARINGS 

A. Bearings may be oil or grease lubricated ball or angle contact roller bearing rated for a 
minimum L-10 life of 100,000 hours in accordance with ABMA 9 or 100 at the ambient 
temperature specified.  Motor designs employing cartridge type bearings will not be accepted.  
Bearings shall be fitted with lubricant fill and drain or relief fittings.  Belt loads shall not 
exceed forces calculated from NEMA MG 1 Table 14-1. 

2.11 LIFTING EYES 

A. Motors weighing more than 50 pounds shall be fitted with at least one lifting eye and motors 
weighing over 150 pounds shall be fitted with two lifting eyes. 

2.12 SPACE HEATERS 

A. Motors that are located outdoors shall be equipped with Space Heaters to prevent condensation 
inside the motor enclosure after motor shutdown and maintain the temperature of the windings 
at not less than 5°C above outside ambient temperature. 

B. Heaters shall be flexible wraparound type rated 120 volts, single phase, 60 Hz unless otherwise 
noted.  The space heater rating in watts and volts shall be noted on the motor nameplate or on a 
second nameplate.  Space heater leads H1 and H2 shall be brought to a separate terminal block 
or pigtails in the motor conduit box or separate conduit box with a threaded conduit opening. 
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PART 3 - EXECUTION 

A. Install electric in accordance with equipment manufacturer's written instructions, and with 
recognized industry practices.  Comply with applicable requirements of NEC, UL, and NEMA 
standards, to insure that products fulfill requirements. 

B. Tighten connectors and terminals, including screws and bolts, in accordance with equipment 
manufacturer's published torque values for equipment connectors.  Where manufacturer's 
torque requirements are not indicated, tighten connectors and terminals to comply with 
tightening torques specified in UL Standards 486A and B, and the National Electrical Code. 

C. Ensure that the motor is properly grounded from the incoming motor leads and that the frame is 
bonded to the grounding electrode system. 

D. Verify breather/drain fittings have been installed as specified. 

E. Prior to energizing, check circuitry for electrical continuity, and for short-circuits.  Winding 
insulation resistance for motors shall not be less than 10-megohms measured with a 1000-VAC 
megohmeter at 1-minute at or corrected to 40°C. 

F. Check rotation of each motor for proper direction. 

G. Upon completion of installation of motor controller equipment and electrical circuitry, energize 
controller circuitry and demonstrate functioning of equipment in accordance with requirements. 

 
 

END OF SECTION 220513 
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SECTION 262913 – MOTOR CONTROLLERS 
 
 
PART 1 - GENERAL 

1.1 SCOPE OF WORK 

A. A motor controller is any device or group of devices normally used to start and stop a 
motor by making and breaking the motor circuit current.  The motor controller and devic-
es that make up the motor controller shall be governed by items indicated on the Plans, or 
elsewhere within these specifications. 

 
B. Types of motor controllers specified in this section include the following: 

 
1. Combination. 
2. Fractional HP manual. 
3. Solid-state reduced voltage. 
4. Autotransformer reduced voltage. 

 
C. This section applies to motor controllers rated 480 V and below. 

 
1.2 CODE AND STANDARDS 

A. Electrical Code Compliance:  Comply with applicable local electrical code requirements 
of the authority having jurisdiction and NEC Articles 220, 250, and 430, as applicable to 
installation, and construction of motor controllers. 

 
B. NFPA Compliance:  Comply with applicable requirements of NFPA 70E, "Standard for 

Electrical Safety requirements for Employee Workplaces." 
 
C. UL Compliance:  Comply with applicable requirements of UL 486A and B, and UL 508, 

pertaining to installation of motor controllers.  Provide controllers and components which 
are UL-listed and labeled. 

 
D. IEEE Compliance:  Comply with recommended practices contained in IEEE Standard 

241, "Recommended Practice for Electrical Power Systems in Commercial Buildings," 
pertaining to motor controllers. 

 
E. NEMA Compliance:  Comply with applicable requirements of NEMA Standard ICS 2, 

"Industrial Control Devices, Controllers and Assemblies," and Pub No. 250, "Enclosures 
for Electrical Equipment (1000 Volts Maximum)," pertaining to motor controllers and 
enclosures. 

 
1.3 MAINTENANCE DATA 

A. Submit maintenance data and parts list for each motor controller and component; includ-
ing troubleshooting maintenance guide.  Also, provide product data and shop drawings in 
a maintenance manual. 

 
1.4  SUBMITTALS 
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A. Product Data: Submit manufacturer's data and installation instructions on motor control-
lers. 

 
B. Shop Drawings:  Submit shop drawings of motor controllers showing accurately scaled 

equipment locations and spatial relationships to associated motors and equipment. 
 
C. Wiring Diagrams:  Submit power and control wiring diagrams for motor controllers 

showing connections to electrical power panels, feeders, and equipment. 
 
 
PART 2 - PRODUCTS 

2.1 GENERAL 

A. Except as otherwise indicated, provide motor controllers and ancillary components that 
comply with manufacturer's standard materials, design and construction in accordance 
with published product information, and as required for a complete installation. 

 
2.2 COMBINATION CONTROLLERS 

A. Provide full-voltage alternating-current combination controllers, consisting of controller 
and circuit breaker disconnect switch mounted in a common enclosure, of types, sizes, 
rating, and NEMA sizes indicated on the Plans.  Equip controllers with overload relays, 
control relays, and auxiliary contacts as required on the plans.  Provide lockable operat-
ing handle for disconnect switch mechanisms, mechanically interlocked with enclosure 
door. Provide NEMA rated enclosure type as shown on the Plans. 

 
B. Circuit breaker disconnect shall be molded case, motor circuit protector type (MCP), 

sized per NEC. 
 

C. Provide control power transformer sized properly to accommodate device loads.  The 
control power transformer shall have two (2) primary, and one (1) secondary fuse sized 
according to NEC. 

 
D. Multi-speed and reversing starters shall have mechanical and electrical interlock. 
 
E. Furnish controller with control and indicating devices as indicated on the plans. Auxiliary 

contacts, and field connections shall be connected to terminal strips for field connection. 
 
F. Controllers shall be as manufactured Allen-Bradley, General Electric, Square D, Cutler-

Hammer, or equal. 
 
2.3 OVERLOAD PROTECTION 

A. Overload Protection shall be provided with the motor starters.  The unit shall detect over-
current, phase current imbalance, phase loss. 

 
B. The overload relay shall be Class 10, 600 Volt rated, and shall have a trip indicator.  The 

unit shall have a manual reset feature, and a normally closed contact for control. 
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C. Each module shall provide individual trip indication and reset for each trip condition, vis-
ible without opening the motor control center compartment door. Provide a normally 
open auxiliary contact for remote trip indication. 

 
E. Overloads shall be as manufactured by Allen-Bradley, Square D, Cutler-Hammer, Gen-

eral Electric, or equal. 
 
2.4 MAGNETIC MOTOR STARTERS 

A. Starters, Size 2 and larger, shall have arc quenchers on all load breaking contacts.  All 
starters shall be NEMA rated for the horsepower ratings specified. The Contractor shall 
verify the motor ratings, and coordinate the starter and overload trip ratings with the ac-
tual horsepower ratings of the motors installed.  Extended overload reset buttons shall be 
mounted so as to be accessible for operation without opening the door of the enclosure. 

 
B. Magnetic contactors shall be factory adjusted and shall be chatter free.   
 
C. Starters shall be furnished complete with a 120-volt control power transformer.  Control 

circuit fuses shall be furnished both on the primary and secondary of the control circuit 
transformer.  Control power shall be disconnected with the motor circuit protector. 

 
D. Starters shall be designed to operate in ambient temperatures up to 40º C. 
 
E. The minimum size starter shall be NEMA Size 1. 
 
F. Magnetic Motor Starters shall be manufactured by Allen-Bradley, Square D, Cutler-

Hammer, General Electric, or equal. 
 
2.5 MOTOR PHASE FAILURE RELAY 

A. The relay shall detect voltage values below an adjustable value, loss of phase, and phase 
reversal.  The unit shall automatically de-energize the control circuits of the motors to be 
protected, when one or all three phase voltages drop below the set point.  The unit shall 
have a nominal trip delay time of two seconds and a reset time of two seconds.  The relay 
shall automatically reset upon restoration of the line voltage.  Relays shall be MotorSav-
er, Time Mark Corporation, or equal.  Relays shall be installed if indicated on the draw-
ings. 

 
2.6 MOTOR PROTECTION RELAY 

A. The motor protection relay, where shown on drawings, shall be capable of the following 
as a minimum: 
 
1. Phase loss 
2. Low voltage (adjustable) 
3. Phase reversal 
4. Phase unbalance 

 
B. The motor protection relay shall be equipped with the following as a minimum: 

 
1. Adjustable trip delay (2 to 20 seconds) 
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2. Automatic reset 
3. Transient protection (2500 volts for 10 ms) 

 
C. Motor protection relays shall be set during the project startup according to the individual 

motor characteristics and application parameters.  The motor protection relays for the 
motors with variable frequency drives shall be set as to prevent low voltage tripping. 

 
D. The motor protection relays shall be MotorSaver Model 777, Time Mark Model 264, or 

equal. 
 

PART 3 – EXECUTION 

3.1 INSTALLATION  

A. Install motor controllers in accordance with equipment manufacturer's written instruc-
tions, and with recognized industry practices.  Comply with applicable requirements of 
NEC, UL, and NEMA standards, to insure that products fulfill requirements. 

 
B. Tighten connectors and terminals, including screws and bolts, in accordance with equip-

ment manufacturer's published torque values for equipment connectors.  Where manufac-
turer's torque requirements are not indicated, tighten connectors and terminals to comply 
with tightening torques specified in UL Standards 486A and B, and the National Electri-
cal Code. 

 
C. Install fuses, of sizes indicated, in each fusible disconnect switch, if any.  Install overload 

heaters sized to approximately 115% of motor full load current as shown on each, indi-
vidual motor nameplate. 

 
D. Prior to energizing motor controller equipment, check with ground resistance tester, 

phase-to phase and phase-to-ground insulation resistance levels to ensure requirements 
are fulfilled. 

 
E. Prior to energizing, check circuitry for electrical continuity, and for short-circuits. 
 
F. Check rotation of each motor for proper direction. 
 
G. Upon completion of installation of motor controller equipment and electrical circuitry, 

energize controller circuitry and demonstrate functioning of equipment in accordance 
with requirements. Where possible, correct malfunctioning units at site, then retest to 
demonstrate compliance; otherwise, remove and replace with new units, and retest to 
demonstrate compliance. 

 

END OF SECTION 262913 
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SECTION 262923 - VARIABLE-FREQUENCY DRIVES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes separately enclosed, pre-assembled, combination VFDs, rated 600 V and less, 
for speed control of three-phase, squirrel-cage induction motors. 

1.2 DEFINITIONS 

A. CE:  Conformite Europeene (European Compliance). 
B. CPT:  Control power transformer. 
C. EMI:  Electromagnetic interference. 
D. IGBT:  Insulated-gate bipolar transistor. 
E. LAN:  Local area network. 
F. LED:  Light-emitting diode. 
G. MCP:  Motor-circuit protector. 
H. NC:  Normally closed. 
I. NO:  Normally open. 
J. OCPD:  Overcurrent protective device. 
K. PCC: Point of Common Coupling 
L. PID:  Control action, proportional plus integral plus derivative. 
M. PWM:  Pulse-width modulated. 
N. P&ID: Process & Instrumentation Diagram 
O. RFI:  Radio-frequency interference. 
P. SCADA:  Supervisory control and data acquisition. 
Q. TDD: Total Demand Distortion 
R. THD: Total Harmonic Distortion 
S. VFD:  Variable-frequency drive. 

1.3 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  VFDs shall withstand the effects of earthquake motions determined 
according to ASCE/SEI 7. 

1. The term "withstand" means "the unit will remain in place without separation of any parts 
from the device when subjected to the seismic forces specified and the unit will be fully 
operational after the seismic event." 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type and rating of VFD indicated. 



 
LGVSD – SECONDARY TREATMENT AND VARIABLE-FREQUENCY DRIVES 
RECYCLED WATER PLANT UPGRADE 
EQUIPMENT PROCUREMENT 262923 - 2 

B. System Harmonics Analysis: For each VFD and for the distribution system as a whole. 

C. Shop Drawings:  For each VFD indicated.  Include dimensioned plans, elevations, and sections; 
and conduit entry locations and sizes, mounting arrangements, and details, including required 
clearances and service space around equipment. 

1. Show tabulations of installed devices, equipment features, and ratings. 
2. Schematic and Connection Wiring Diagrams:  For power, signal, communications, and 

control wiring. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Floor plans, drawn to scale, showing dimensioned layout, required 
working clearances, and required area above and around VFDs.  Show VFD layout and 
relationships between electrical components and adjacent structural and mechanical elements.  
Show support locations, type of support, and weight on each support.  Indicate field 
measurements. 

B. Seismic Qualification Certificates:  For VFDs, accessories, and components, from 
manufacturer. 

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based, 
and their installation requirements. 

C. Product certificates. 

D. Source quality-control reports. 

E. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.7 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Member company of NETA or an NRTL. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

C. Comply with NFPA 70. 

D. IEEE Compliance:  Fabricate and test VFD according to IEEE 344 to withstand seismic forces. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURED UNITS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Rockwell Automation, Inc.; Allen-Bradley Brand. 
2. Square D; a brand of Schneider Electric. 
3. Toshiba International Corporation. 

B. General Requirements for VFDs:  Comply with NEMA ICS 7, NEMA ICS 61800-2, and 
UL 508C. 

C. Application:  Constant torque and variable torque. 

D. VFD Description:  Variable-frequency power converter (rectifier, dc bus, and IGBT, PWM 
inverter) factory packaged in an enclosure, with integral disconnecting means and overcurrent 
and overload protection; listed and labeled by an NRTL as a complete unit; arranged to provide 
self-protection, protection, and variable-speed control of one or more three-phase induction 
motors by adjusting output voltage and frequency. 

1. Units suitable for operation of NEMA MG 1, Design A and Design B motors as defined 
by NEMA MG 1, Section IV, Part 30, "Application Considerations for Constant Speed 
Motors Used on a Sinusoidal Bus with Harmonic Content and General Purpose Motors 
Used with Adjustable-Voltage or Adjustable-Frequency Controls or Both." 

2. Units suitable for operation of inverter-duty motors as defined by NEMA MG 1, 
Section IV, Part 31, "Definite-Purpose Inverter-Fed Polyphase Motors." 

3. Listed and labeled for integrated short-circuit current (withstand) rating by an NRTL 
acceptable to authorities having jurisdiction. 

E. Design and Rating:  Match load type, such as fans, blowers, and pumps; and type of connection 
used between motor and load such as direct or through a power-transmission connection. 

F. Output Rating:  Three-phase; 10 to 200 (60 as programmed default) Hz, programmable as 
voltage proportional to frequency throughout voltage range or with sensorless vector control; 
maximum voltage equals input voltage. 

G. Unit Operating Requirements: 

1. Input AC Voltage Tolerance:  Plus 10 and minus 15 percent of VFD input voltage rating. 
2. Input AC Voltage Unbalance:  Not exceeding 5 percent. 
3. Input Frequency Tolerance:  Plus or minus 3 percent of VFD frequency rating. 
4. Minimum Efficiency:  97 percent at 60 Hz, full load. 
5. Minimum Displacement Primary-Side Power Factor:  98 percent under any load or speed 

condition. 
6. Minimum Short-Circuit Current (Withstand) Rating:  Equal to the rating of the gear 

feeding the drive.  If not listed, 65 kA. 
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7. Ambient Temperature Rating:  Not less than 14 deg F (minus 10 deg C) and not 
exceeding 122 deg F (50 deg C). 

8. Ambient Storage Temperature Rating:  Not less than minus 4 deg F (minus 20 deg C) and 
not exceeding 158 deg F (70 deg C) 

9. Humidity Rating:  Less than 95 percent (noncondensing). 
10. Altitude Rating:  Not exceeding 3300 feet without de-rating.  Up to 9850 feet with de-

rating. 
11. Vibration Withstand:  Comply with IEC 60068-2-6. 
12. Overload Capability:  VFD system shall be rated for continuous operation at a minimum 

of 110% of motor load full load amps (FLA) times the motor service factor.  Variable 
torque inverters shall be capable of delivering 110% of continuous rating for a minimum 
of 60 seconds.  Constant torque inverters shall be capable of delivering 150% of 
continuous rating for a minimum of 120 seconds. 

13. Starting Torque:  Minimum 100 percent of rated torque from 3 to 60 Hz. 
14. Speed Regulation:  Plus or minus 0.6 Hz. 
15. Output Carrier Frequency:  Selectable; 0.5 to 15 kHz. 
16. Stop Modes:  Programmable; includes fast, free-wheel, and dc injection braking. 

H. Inverter Logic:  Microprocessor based, VFD isolated from all power circuits. 

I. Isolated Control Interface:  Allows VFDs to follow remote-control electrical signal over a 
minimum 100:1 speed range. 

J. Internal Adjustability Capabilities: 

1. Minimum Speed:  5 to 25 percent of maximum rpm. 
2. Maximum Speed:  80 to 100 percent of maximum rpm. 
3. Acceleration:  0.1 to 999.9 seconds. 
4. Deceleration:  0.1 to 999.9 seconds. 
5. Current Limit:  30 to minimum of 150 percent of maximum rating. 

K. Self-Protection and Reliability Features: 

1. Input transient protection by means of surge suppressors to provide three-phase 
protection against damage from supply voltage surges 10 percent or more above nominal 
line voltage. 

2. Loss of Input Signal Protection:  Selectable response strategy, including speed default to 
a percent of the most recent speed, a preset speed, or stop; with alarm. 

3. Under- and overvoltage trips. 
4. Inverter overcurrent trips. 
5. VFD and Motor Overload/Overtemperature Protection:  Microprocessor-based thermal 

protection system for monitoring VFDs and motor thermal characteristics, and for 
providing VFD overtemperature and motor overload alarm and trip; settings selectable 
via the keypad; NRTL approved. 

6. Critical frequency rejection, with three selectable, adjustable deadbands. 
7. Instantaneous line-to-line and line-to-ground overcurrent trips. 
8. Loss-of-phase protection. 
9. Reverse-phase protection. 
10. Short-circuit protection. 
11. Motor overtemperature fault. 
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L. Automatic Reset/Restart:  Attempt three restarts after drive fault or on return of power after an 
interruption and before shutting down for manual reset or fault correction; adjustable delay time 
between restart attempts. 

M. Power-Interruption Protection:  To prevent motor from re-energizing after a power interruption 
until motor has stopped, unless "Bidirectional Autospeed Search" feature is available and 
engaged. 

N. Bidirectional Autospeed Search:  Capable of starting VFD into rotating loads spinning in either 
direction and returning motor to set speed in proper direction, without causing damage to drive, 
motor, or load. 

O. Torque Boost:  Automatically varies starting and continuous torque to at least 1.5 times the 
minimum torque to ensure high-starting torque and increased torque at slow speeds. 

P. Motor Temperature Compensation at Slow Speeds:  Adjustable current fall-back based on 
output frequency for temperature protection of self-cooled, fan-ventilated motors at slow 
speeds. 

Q. Integral Input Disconnecting Means and OCPD:  NEMA AB 1, thermal-magnetic circuit 
breaker with pad-lockable, door-mounted handle mechanism. 

1. Disconnect Rating:  Not less than 115 percent of VFD input current rating. 
2. Disconnect Rating:  Not less than 115 percent of NFPA 70 motor full-load current rating 

or VFD input current rating, whichever is larger. 

2.2 CONTROLS AND INDICATION 

A. Status Lights:  Door-mounted LED indicators displaying the following conditions: 

1. Power on. 
2. Run. 
3. VFD Fault. 
4. All other lights as shown on the design drawings 

B. Panel-Mounted Operator Station:  Manufacturer's standard front-accessible, sealed keypad and 
plain-English language digital display; allows complete programming, program copying, 
operating, monitoring, and diagnostic capability. 

C. Historical Logging Information and Displays: 

1. Running log of total power versus time. 
2. Total run time. 
3. Fault log, maintaining last four faults with time and date stamp for each. 

D. Indicating Devices:  Digital display mounted flush in VFD door and connected to display VFD 
parameters including, but not limited to: 

1. Output frequency (Hz). 
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2. Motor speed (rpm). 
3. Motor status (running, stop, fault). 
4. Motor current (amperes). 
5. Motor torque (percent). 
6. Fault or alarming status (code). 
7. PID feedback signal (percent). 
8. DC-link voltage (V dc). 
9. Set point frequency (Hz). 
10. Motor output voltage (V ac). 

E. Control Signal Interfaces: 

1. Electric Input Signal Interface: 

a. Speed Reference: The VFD drive shall be capable of being controlled locally by a 
speed potentiometer or remotely by a 4- to 20-mA dc signal.  The 4- to 20-mA 
signal shall be galvanically isolated and input resistance shall not exceed 250 
ohms. 

b. A minimum of two programmable analog inputs shall be provided and would be 
typically used for PID process variable and set point.  These signals shall be setup 
to accept a 4- to 20-mA dc signal.  The 4- to 20-mA signal shall be galvanically 
isolated and input resistance shall not exceed 250 ohms. 

c. A minimum of six multifunction programmable digital inputs.  The drive shall be 
expandable to handle additional digital inputs if required.  The digital inputs shall 
be programmable to perform functions including, but not limited to: 

1) VFD Start/Stop Control (2 or 3 wire)  
2) Forward/Reverse/Stop Control 
3) Local/Remote.  The VFD shall be programmable so that “Local” control 

may either be the keypad or by hard-wired start/stop and potentiometer.  The 
VFD shall be programmable so that “Remote” control may either be hard-
wired start/stop and 4- to 20mA speed control or via the communications 
network. 

4) VFD Interlock/Enable.  This input when de-energized will not allow the 
VFD to run the motor under any circumstance. 

5) VFD External Fault.  This input will trip the VFD and require a reset before 
allow the motor to run again. 

6) Preset Frequencies.  The VFD shall be programmable to run at pre-
programmed frequencies with up to 6 different steps. 

2. Output Signal Interface:   

a. A minimum of two programmable analog output signals 4- to 20-mA dc, which 
can be configured for any of the following: 

1) Output frequency (Hz). 
2) Output current (load). 
3) DC-link voltage (V dc). 
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4) Motor torque (percent). 
5) Motor speed (rpm). 
6) Set point frequency (Hz). 
7) Motor power (kW) 

b. A minimum of two programmable dry-circuit relay outputs (120-V ac, 1 A) for 
remote indication of the following (the drive shall be expandable to handle 
additional digital outputs if required): 

1) Motor running. 
2) VFD ready. 
3) Set point speed reached. 
4) Fault and warning indication (overtemperature or overcurrent). 
5) PID high- or low-speed limits reached. 

F. PID Control Interface:  Provides closed-loop set point, differential feedback control in response 
to dual feedback signals.  Allows for closed-loop control of fans and pumps for pressure, flow, 
or temperature regulation. 

1. Number of Loops:  One. 

G. SCADA Interface:  Factory-installed hardware and software to enable the SCADA to monitor, 
control, and display VFD status and alarms and energy usage.  Allows VFD to be used with an 
external system within a multidrop LAN configuration; settings retained within VFD's 
nonvolatile memory. 

1. Network Communications Ports:  Ethernet. 
2. Embedded SCADA Protocols for Network Communications: Ethernet/IP; protocols 

accessible via the communications ports. 

2.3 LINE CONDITIONING AND FILTERING 

A. Input Line Conditioning:  All new power distribution systems supplied shall be required to meet 
the requirements of IEEE 519-1992.  Specifically, the system shall adhere to the TDD 
requirements of Table 10-3 of IEEE 519-1992.  If the power distribution system is equipped 
with an Active Harmonic System, each VFD shall be equipped with a line reactor whose 
impedance is as recommended by the Active Harmonic System manufacturer (typically 3%).  If 
no Active Harmonic System is part of the power distribution system, the following rules as a 
minimum shall define the input line conditioning for each VFD (unless further conditioning is 
required to meet the IEEE 519-1992 limits).  With the Engineer’s approval, the contractor may 
decide to supply an Active Harmonic System even if not shown on the drawings, with 
corresponding reactors and chokes (this would typically occur if it is more cost effective to meet 
IEEE 519 with a single system then multiple harmonic filters). 

1. All VFD’s sized for motors 50HP or larger shall be equipped with DC-link chokes. 
2. All VFD’s sized for motors 40HP and less shall be equipped with 5% line reactors unless 

specifically called out as otherwise on the drawings. 
3. All VFD’s sized for 50HP to 200HP motors shall be equipped with passive harmonic 

filters with DC Link Chokes. 
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4. All VFD’s greater than 200HP shall have be setup to have less than 5% THD for both 
voltage and current.  This would typically require that the drive is setup with an 18-pulse 
front end or with an active harmonic filter.  The VFD assembly shall accept a single 3-
phase input and shall contain all of the harmonic mitigation equipment as part of the 
assembly. 

B. EMI/RFI Filtering:  VFD’s shall be CE marked and certify compliance with IEC 61800-3 for 
Category C2. 

2.4 LOAD CONDITIONING 

A. Load Conditioning: For VFD driven loads with conductor lengths between 200 and 1,000 feet, 
output dV/dt filters shall be provided as part of the VFD assembly.  It is strongly recommended 
that VFD motor leads not be longer than 500 feet and alternative VFD locations should be 
considered.  If absolutely necessary, loads with conductor lengths greater than 1,000 feet shall 
have output sine wave filters shall be provided as part of the VFD assembly.  Voltage drop 
considerations shall be taken into account when selecting the motor’s nameplate voltage. 

2.5 LINE AND LOAD CONDITIONING EQUIPMENT 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. MTE Corporation. 
2. Transcoil International (TCI). 
3. Or approved equal. 

B. Line Reactors: Reactors shall be part of the VFD assembly.  They shall be sized based upon the 
VFD input power requirements.  They shall be properly installed with appropriate spacing and 
ventilation for ambient temperatures up to 104°F.  The reactor shall meet the following criteria: 

1. The reactor shall be UL 508 listed. 
2. Continuous current rating: 100% RMS. 
3. Intermittent current ratings: 150% for 60 seconds; 200% for 10 seconds. 
4. Altitude Rating:  Not exceeding 3300 feet without de-rating.  Up to 9850 feet with de-

rating. 
5. All wiring shall be copper. 

C. Passive Harmonic Filters:  Filters shall be part of the VFD assembly.  They shall be sized based 
upon the VFD input power requirements.  They shall be properly installed with appropriate 
spacing and ventilation for ambient temperatures up to 104°F. The filter shall meet the 
following criteria: 

1. The filter shall be UL 508 listed. 
2. The filter shall filter harmonics generated by the nonlinear VFD to satisfy the 

requirements of IEEE 519-1992 for individual and total harmonic voltage and current 
distortion at the input terminals of the filter.   
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3. The TDD of the current at the input terminals of the filter shall not exceed the limits 
defined in Table 10-3 of IEEE 519-1992. 

4. Full load efficiency: 97% or greater 
5. The filter shall not resonate with the power distribution system nor attract harmonics 

from other sources. 
6. The harmonic filter shall be a passive series connected low pass filter consisting of an 

inductor capacitor network.  Active electronic components shall not be used. 
7. The harmonic filter shall be equipped with a contactor that will connect the capacitor(s) 

only when the motor is running, avoiding nuisance VFD over-voltage tripping. 
8. All wiring shall be copper. 

D. dV/dt Filters: Filters shall be part of the VFD assembly.  They shall be sized based upon motor 
horsepower and required full-load current (including service factor).  They shall be properly 
installed with appropriate spacing and ventilation for ambient temperatures up to 104°F.  The 
filter shall meet the following criteria: 

1. The filter shall be UL 508 listed. 
2. Maximum peak motor terminal voltage with 500 feet of cable: 15% of bus voltage. 
3. Maximum dV/dt: 200 Volts per microsecond. 
4. The dV/dt Filter shall reduce common mode voltages by a minimum of 40%. 
5. Continuous current rating: 100% RMS. 
6. Intermittent current ratings: 150% for 60 seconds; 200% for 10 seconds. 
7. Allowed inverter switching frequencies: 1kHz to 8 kHz. 
8. Nominal inverter operating frequency: 60Hz; Minimum – 6 Hz; Maximum with de-

rating: 120Hz. 
9. Altitude Rating:  Not exceeding 3300 feet without de-rating.  Up to 9850 feet with de-

rating. 
10. Insertion loss: 3% of rated voltage maximum. 
11. All wiring shall be copper. 

E. Sine Wave Filters: Filters shall be part of the VFD assembly.  They shall be sized based upon 
motor horsepower and required full-load current (including service factor).  They shall be 
properly installed with appropriate spacing and ventilation for ambient temperatures up to 
104°F.  The filter shall meet the following criteria: 

1. The filter shall be UL 508 listed. 
2. Harmonic Voltage Distortion: 10% maximum 
3. Continuous current rating: 100% RMS. 
4. Intermittent current rating: 150% for 60 seconds. 
5. Allowed inverter switching frequencies: 2kHz to 8 kHz. 
6. Nominal inverter operating frequency: 60Hz; Minimum – 0 Hz; Maximum with de-

rating: 90Hz. 
7. The Sine Wave Filter shall reduce common mode voltages by a minimum of 40%. 
8. Altitude Rating:  Not exceeding 3300 feet without de-rating.  Up to 9850 feet with de-

rating. 
9. Insertion loss: 6% of rated voltage maximum. 
10. All wiring shall be copper. 
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2.6 BYPASS SYSTEMS 

A. Provide Bypass Systems only if indicated on the drawings. 

B. Bypass Operation:  Safely transfers motor between power converter output and bypass circuit, 
manually, automatically, or both.  Selector switches set modes and indicator lights indicate 
mode selected.  Unit is capable of stable operation (starting, stopping, and running) with motor 
completely disconnected from power converter. 

C. Bypass Mode:  Field-selectable automatic or manual, allows local and remote transfer between 
power converter and bypass contactor and retransfer, either via manual operator interface or 
automatic control system feedback. 

D. Bypass Controller:  Two-contactor-style bypass allows motor operation via the power converter 
or the bypass controller; with input isolating switch and barrier arranged to isolate the power 
converter and permit safe troubleshooting and testing, both energized and de-energized, while 
motor is operating in bypass mode. 

1. Bypass Contactor:  Load-break, NEMA-rated contactor. 
2. Output Isolating Contactor:  Non-load-break, NEMA-rated contactor. 
3. Isolating Switch:  Non-load-break switch arranged to isolate power converter and permit 

safe troubleshooting and testing of the power converter, both energized and de-energized, 
while motor is operating in bypass mode; pad-lockable, door-mounted handle 
mechanism. 

E. Bypass Contactor Configuration:  Full-voltage (across-the-line) or reduced voltage soft-starter 
as shown on the drawings. 

1. NORMAL/BYPASS selector switch. 
2. HAND/OFF/AUTO selector switch. 
3. NORMAL/TEST Selector Switch:  Allows testing and adjusting of VFD while the motor 

is running in the bypass mode. 
4. Contactor Coils:  Pressure-encapsulated type with coil transient suppressors. 

a. Operating Voltage:  Depending on contactor NEMA size and line-voltage rating, 
manufacturer's standard matching control power or line voltage. 

b. Power Contacts:  Totally enclosed, double break, and silver-cadmium oxide; 
assembled to allow inspection and replacement without disturbing line or load 
wiring. 

5. Control Circuits:  120-V ac; obtained from integral CPT, with primary and secondary 
fuses, with CPT of sufficient capacity to operate all integral devices and remotely located 
pilot, indicating, and control devices. 

a. CPT Spare Capacity:  100 VA. 

6. Overload Relays:  NEMA ICS 2. 



 
LGVSD – SECONDARY TREATMENT AND VARIABLE-FREQUENCY DRIVES 
RECYCLED WATER PLANT UPGRADE 
EQUIPMENT PROCUREMENT 262923 - 11 

2.7 ENCLOSURES 

A. VFD Enclosures:  NEMA 250, to comply with environmental conditions at installed location. 

1. Dry, Clean and Non-corrosive Indoor Locations:  Type 1. 
2. Outdoor or Corrosive Locations:  Type 4X, stainless steel. 
3. Wash-Down Areas:  Type 4X, stainless steel. 
4. Other Wet or Damp Indoor Locations:  Type 4. 
5. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  

Type 12. 

B. Plenum Rating:  UL 1995; NRTL certification label on enclosure, clearly identifying VFD as 
"Plenum Rated." 

2.8 ACCESSORIES 

A. General Requirements for Control-Circuit and Pilot Devices:  NEMA ICS 5; factory installed in 
VFD enclosure cover unless otherwise indicated. 

1. Push Buttons, Pilot Lights, and Selector Switches:  Heavy-duty, oiltight type. 

a. Push Buttons:  Maintained and/or momentary as required. 
b. Pilot Lights:  LED types; colors as shown on P&ID’s; push to test. 
c. Selector Switches:  Rotary type. 

B. Bypass contactor auxiliary contact(s) as required. 

C. Control Relays:  Auxiliary and adjustable solid-state time-delay relays. 

D. Phase-Failure, Phase-Reversal, and Undervoltage and Overvoltage Relays:  Solid-state sensing 
circuit with isolated output contacts for hard-wired connections.  Provide adjustable 
undervoltage, overvoltage, and time-delay settings. 

1. Current Transformers:  Continuous current rating, basic impulse insulating level (BIL) 
rating, burden, and accuracy class suitable for connected circuitry.  Comply with 
IEEE C57.13. 

E. Supplemental Analog Meters: 

1. Elapsed time meter. 

F. Breather and drain assemblies, to maintain interior pressure and release condensation in 
NEMA 250, Type 4, 4X, and 12 enclosures installed outdoors or in unconditioned interior 
spaces subject to humidity and temperature swings. 

G. Space heaters, with NC auxiliary contacts, to mitigate condensation in NEMA 250, Type 4, 4X, 
12 enclosures installed outdoors or in unconditioned interior spaces subject to humidity and 
temperature swings. 
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H. Cooling Fan and Exhaust System:  For NEMA 250, maintaining enclosure NEMA rating; 
UL 508 component recognized:  Supply fan, with non-corrosive intake and exhaust grills and 
filters; 120-V ac; obtained from integral CPT. 

I. Air Conditioning System: For NEMA 250, maintaining enclosure NEMA rating; UL 508 
component recognized; sized to maintain internal temperatures at or below 100°F. 

2.9 SOURCE QUALITY CONTROL 

A. Testing:  Test and inspect VFDs according to requirements in NEMA ICS 61800-2. 

1. Test each VFD while connected to its specified motor. 
2. Verification of Performance:  Rate VFDs according to operation of functions and features 

specified. 

B. VFDs will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Wall-Mounting Controllers:  Install VFDs on walls with tops at uniform height and with 
disconnect operating handles not higher than 79 inches above finished floor unless otherwise 
indicated, and by bolting units to wall or mounting on lightweight structural-steel channels 
bolted to wall.   

B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components. 

C. Install fuses in each fusible-switch VFD. 

D. Install fuses in control circuits if not factory installed. 

E. Install heaters in thermal-overload relays.  Select heaters based on actual nameplate full-load 
amperes after motors have been installed. 

F. Install, connect, and fuse thermal-protector monitoring relays furnished with motor-driven 
equipment. 

G. Comply with NECA 1. 

3.2 IDENTIFICATION 

A. Identify VFDs, components, and control wiring. 
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1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs. 

2. Label each VFD with engraved nameplate. 
3. Label each enclosure-mounted control and pilot device. 

3.3 CONTROL WIRING INSTALLATION 

A. Install wiring between VFDs and remote devices and facility's central-control system.   

B. Bundle, train, and support wiring in enclosures. 

C. Connect selector switches and other automatic control devices where applicable. 

1. Connect selector switches to bypass only those manual- and automatic control devices 
that have no safety functions when switches are in manual-control position. 

2. Connect selector switches with control circuit in both manual and automatic positions for 
safety-type control devices such as low- and high-pressure cutouts, high-temperature 
cutouts, and motor overload protectors. 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Perform tests and inspections. 

C. Acceptance Testing Preparation: 

1. Test insulation resistance for each VFD element, bus, component, connecting supply, 
feeder, and control circuit. 

2. Test continuity of each circuit. 

D. Tests and Inspections: 

1. Inspect VFD, wiring, components, connections, and equipment installation. 
2. Test insulation resistance for each VFD element, component, connecting motor supply, 

feeder, and control circuits. 
3. Test continuity of each circuit. 
4. Verify that voltages at VFD locations are within 10 percent of motor nameplate rated 

voltages.  If outside this range for any motor, notify Engineer before starting the 
motor(s). 

5. Test each motor for proper phase rotation. 
6. Perform each electrical test and visual and mechanical inspection stated in 

NETA Acceptance Testing Specification.  Certify compliance with test parameters. 
7. Correct malfunctioning units on-site, where possible, and retest to demonstrate 

compliance; otherwise, replace with new units and retest. 
8. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and 

malfunctioning controls and equipment. 
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9. Perform voltage and current harmonic test with each VFD running at minimum and 
maximum speed.  Submit test results for each VFD.  Testing shall be witnessed by the 
Owner and the Engineer. 

E. VFDs will be considered defective if they do not pass tests and inspections. 

F. Prepare test and inspection reports, including a certified report that identifies the VFD and 
describes scanning results.  Include notation of deficiencies detected, remedial action taken, and 
observations made after remedial action. 

3.5 ADJUSTING 

A. Program microprocessors for required operational sequences, status indications, alarms, event 
recording, and display features.  Clear events memory after final acceptance testing and prior to 
Substantial Completion. 

B. Set field-adjustable switches, auxiliary relays, time-delay relays, timers, and overload-relay 
pickup and trip ranges. 

C. Adjust the trip settings of MCPs and thermal-magnetic circuit breakers with adjustable, 
instantaneous trip elements.  Initially adjust to six times the motor nameplate full-load amperes 
and attempt to start motors several times, allowing for motor cool-down between starts.  If 
tripping occurs on motor inrush, adjust settings in increments until motors start without tripping.  
Do not exceed eight times the motor full-load amperes (or 11 times for NEMA Premium 
Efficient motors if required).  Where these maximum settings do not allow starting of a motor, 
notify Engineer before increasing settings. 

D. Set field-adjustable circuit-breaker trip ranges 

3.6 SPARE PARTS 

A. The following spare parts shall be supplied with each type, or frame size, of VFD: 
1. 3 sets of all replaceable fuses 
2. 3 spare air conditioner or fan filters 

END OF SECTION 262923 
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SECTION 409433 – HUMAN-MACHINE INTERFACES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section covers the human-machine interfaces (HMI) used for control and monitoring as 
indicated on the Contract Documents.  HMI’s include the following: 
1. Operator Interface Terminals (OIT) or touch screens. 
2. Personal Computers or Servers used as HMI’s to the SCADA System. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.3 QUALITY ASSURANCE 

A. Hardware to be furnished under this section shall be the product of firms regularly engaged in 
the design and manufacturing of this type of equipment.  Manufacturer shall assume 
responsibility for, and guarantee performance of equipment furnished.  However, this shall not 
be construed as relieving the Contractor from responsibility for the proper installation and 
functionality of the work. 

B. Examine the Contract Documents and verify that HMI equipment and software being provided 
is compatible with the requirements.  Provide all necessary accessories to the HMI equipment 
for a complete and operable system. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Deliver the HMI hardware as a complete system. 

PART 2 - PRODUCTS 

2.1 OPERATOR INTERFACE TERMINALS 

A. OITs shall be furnished with hardware to monitor and control equipment being supplied.   

B. OITs shall be 10” color touch screens unless otherwise indicated on the Contract Drawings.  
Each OIT shall have the following features: 
1. Has serial and Ethernet ports with built-in communications protocols drivers as required 

by the project. 
2. Has associated software for programming the OIT and its screens, database, alarms, etc. 
3. Has a 640 x 480 minimum resolution with TFT color screen. 
4. Has at least 64MB of memory. 
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5. Has no limitations on the number of screens or tags that may be used as long as within 
the memory limitations of the OIT. 

C. OIT’s Software – Provide a single licensed copy of the touch screen programming software.  
The software shall never expire and shall be licensed in the name of the Owner. 

D. Acceptable Manufacturers 
1. Allen Bradley Panelview Plus 6 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. OIT’s shall be installed on the doors of control panels.  The control panel assembly and 
installation shall be as required by Section 409513. 

B. OIT’s shall be installed in accordance with the manufacturer’s installation guidelines and 
instructions. 

3.2 TRAINING 

A. Provide training for the OIT hardware supplied for the project. 

END OF SECTION 409433 
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SECTION 409443 – PROGRAMMABLE LOGIC CONTROLLERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section covers the programmable logic controllers (PLC) used for control and monitoring 
as indicated on the Contract Documents. 

B. Provide one full version of PLC programming software that is applicable to the PLC hardware 
being supplied for the project.  Include auxiliary software (such as communications software, 
drivers, networking configuration software, etc.) that may be required for a complete and 
operable system. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Wiring diagrams showing connections to all devices; input and output (I/O), analog and 
discrete.  The wiring diagrams shall indicate the I/O address point to be used in the PLC 
programs. 

C. Submit calculations that show the following: 
1. PLC Power Supply Budget 
2. Calculated number of I/O quantities required 
3. Estimated PLC memory usage 

1.3 QUALITY ASSURANCE 

A. Hardware and software to be furnished under this section shall be the product of firms regularly 
engaged in the design and manufacturing of this type of equipment.  Manufacturer shall assume 
responsibility for, and guarantee performance of equipment furnished.  However, this shall not 
be construed as relieving the Contractor from responsibility for the proper installation and 
functionality of the work. 

B. Examine the Contract Documents and verify that PLC equipment and software being provided 
is compatible with the requirements.  Provide all necessary accessories to the PLC equipment 
for a complete and operable system. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Deliver the PLC hardware and software as a complete system in accordance with Section 
409000. 
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PART 2 - PRODUCTS 

2.1 GENERAL 

A. PLCs shall be furnished with hardware and software necessary to monitor and control 
equipment, as listed in the specifications, and shown on the Plans.   

B. Each field input and output shown as an I/O Point shall be connected as per the manufacturers’ 
recommendations.   

C. The Contractor shall provide the hardware, software, and installation necessary for connecting 
additional future equipment as indicated on the Plans. In addition to allocating for future I/O, 
each PLC shall be supplied with a minimum of 20% spare I/O of each type.  In other words, the 
total I/O for each type shall be (current I/O + future I/O) * 120%.  Provide enough panel space 
to install up to 200% of future I/O modules and/or PLC racks/bases. 

D. The type of field input and output shall be defined as follows unless specified otherwise on the 
plans: 
1. Analog inputs and outputs: 4-20mA DC. 
2. Discrete inputs: I/O device shall be a dry contact, inputs shall be powered by the PLC at 

24VDC (preferred) or 120VAC. 
3. Discrete outputs: Isolated dry contact outputs. 

E. All PLC I/O shall have I/O modules that are installed and wired at a UL508 Panel Shop.  All 
I/O points shall be wired down to terminal blocks.  In no way should field wiring go to any part 
of the PLC assembly. 

F. The PLC shall be capable of handling online program modifications without taking the system 
offline or requiring a download. 

G. Acceptable Manufacturers 
1. Allen Bradley CompactLogix 
2. Allen Bradley ControlLogix 

2.2 PROCESSORS 

A. The PLC processor shall be a microprocessor based industrial controller with a temperature 
rating of 0 to 60 degrees C, and a humidity rating of 5 to 85% non-condensing, minimum. 

B. The processor’s memory shall be sized according to the number of I/O points and amount of 
logic required for the application.  As a minimum, the memory shall be at least 1 megabyte.  

C. The processor shall retain its memory and programming when power is removed. 

D. The processor shall have tag-based memory. 
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2.3 PLC POWER SUPPLY 

A. The power supply shall provide power for the processor, and I/O modules. The power supply 
shall have built-in over voltage and under voltage detection circuitry, protection against 
overcurrent conditions, and automatic power-up sequence that enables outputs only when 
proper operating tolerances are reached. Power requirements shall be 24 VDC unless shown as 
otherwise on the Contract Documents. 

2.4 COMMUNICATIONS NETWORKS 

A. Each PLC shall be equipped with network ports (and corresponding network modules if 
necessary).  Each PLC shall be equipped with an Ethernet port for connection to the Plant 
SCADA System.  Additional ports shall be provided for distributed I/O if distributed I/O is 
utilized.  Distributed I/O shall not be on the Plant SCADA network. 

B. Ethernet ports shall be setup to communicate with the Allen-Bradley Ethernet/IP protocol. 

C. The PLC shall be programmable through the Ethernet port or through a USB port. 

2.5 INPUT/OUTPUT MODULES 

A. Only I/O modules that have typical wiring diagrams shown in the Contract Drawings shall be 
allowed for each PLC.   

B. Analog I/O modules shall have a minimum of 12 bits of resolution and shall be setup as 4 to 20 
mA signals unless indicated otherwise on the Contract Drawings.  Analog inputs shall be setup 
to be connected to loop powered (2-wire) or self-powered (4-wire) signals.  All analog inputs 
and outputs shall be protected by a fuse.  4 to 20 mA signals shall be protected by a 32mA fuse. 

C. Each discrete I/O module shall be fused (fuse body shall be equipped with a blown fuse 
indicator).  Each discrete output module and shall have interposing relays for each point with 
form C relay contacts.  Indicator lights shall also be provided on each I/O point to indicate 
status of each signal.  Each individual input or output point shall be optically isolated to protect 
the controller I/O circuitry from high voltage transients. 

2.6 SPARE PARTS 

A. In addition to the spare parts requirements of Section 409000, provide the following: 
1. One spare processor for each type of PLC processor supplied for the project. 
2. One spare I/O card for every type of I/O card supplied for the project. 
3. One spare PLC power supply for every type supplied for the project. 
4. One spare network adapter for each type of network adapter supplied for the project. 
5. One spare base for rack style PLC’s. 
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PART 3 - EXECUTION 

3.1 FACTORY ACCEPTANCE TESTING 

A. All PLC assemblies shall be built up in control panels and shall be part of a Factory Acceptance 
Test.  The supplier shall give the Owner and Engineer the opportunity to attend the testing.  
Provide a minimum of two weeks’ notice of the testing. 

3.2 INSTALLATION 

A. The PLC assemblies shall be installed in control panels made specifically for the PLC.  The 
control panel assembly and installation shall be as required by Section 409513. 

B. The PLC assemblies shall be installed in accordance with the manufacturer’s installation 
guidelines and instructions. 

3.3 TRAINING 

A. Provide training for the PLC hardware supplied for the project. 

END OF SECTION 409443 



LGVSD – SECONDARY TREATMENT AND PROCESS CONTROL PANELS 
RECYCLED WATER PLANT UPGRADE AND HARDWARE 
EQUIPMENT PROCUREMENT 409513 - 1 

SECTION 409513 – PROCESS CONTROL PANELS AND HARDWARE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This section includes the requirements for all control panels and associated hardware for the 
project.  This includes, but is not limited to, vendor control panels, PLC panels, local control 
panels and instrumentation panels. 

1.2 ACTION SUBMITTALS 

A. Provide a comprehensive submittal that includes all control panels supplied by the equipment 
supplier. The submittal should show that the panels are in conformance with the requirements of 
this section.  Divide the submittal into the following: 

1. Table of Contents/Index. 
2. Panel Bill of Materials and Design Data. 
3. Panel Shop Drawings. 
4. Panel Hardware Cut Sheets. 

B. The Panel Bill of Materials and Design Data shall include the following: 

1. Each panel will have its own Bill of Materials and Design Data information presented in 
association with the panel drawings.  The Bill of Materials shall include all hardware 
inside or on the enclosure.  The design data will include UPS and/or battery load 
calculations to show that the UPS is sized appropriately for load and for backup time.  
The design data will show panel weight, materials and finishes.  HVAC design data shall 
be shown.  Seismic criteria shall be shown if required by the Contract Documents. 

C. Panel Shop Drawings: 

1. Show every internal wire and connection diagrammatically.  Show all interfaces between 
the control panel and external equipment to be connected for power, controls, signal, 
communications, etc. 

2. All shop drawings shall include a title block with the name of the firm designing the 
control panels.  The title block shall also include project information, Owner information 
and/or logo, drawing number and description, revision fields and date. 

3. All shop drawings shall be developed utilizing AutoCAD version 2008 or later.  All shop 
drawings should be submitted in PDF and AutoCAD formats. 

4. Panel layout drawing(s): 
a. Each control panel shall have shop drawing(s) which depict the front, back, sides 

and top/bottom of the panel.  This includes showing any hardware mounted on the 
inside or outside of the panel.   

b. Layout drawings should include subpanel and swing-out panel layouts. 
c. Layout drawings should show locations of panel penetrations for cutouts, conduit 

entry and/or access plates. 
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d. Layout drawings should show all of the components and provide a reference to the 
bill of materials. 

e. Show the elevations of door devices from the finished floor. 
5. AC and/or DC power distribution diagrams: 

a. Each panel shall show power distribution schematics that show how the panel 
receives power and feeds all of its internal loads as well as associated external 
loads. 

6. Communications and/or Network diagrams: 
a. For panels that utilize any means of communications both internally and 

externally, provide a diagram depicting each communication connection. 
7. Input/Output and/or Internal wiring diagrams 
8. Terminal block diagrams 

D. Provide panel hardware cut sheets for each make and model of equipment being supplied for the 
project.  The cut sheets should have enough information to verify that the equipment conforms 
to the Contract Drawings and Specifications. 

1.3 CLOSEOUT SUBMITTALS 

A. Submit the operation and maintenance data, including record control panel drawings for all 
control panels. 

1.4 QUALITY ASSURANCE 

A. Referenced Standards: 
 

1. National Electric Code (NEC). 
2. American Society for Testing and Materials (ASTM). 
3. Joint Industrial Council (JIC). 
4. National Electrical Manufacturers Association (NEMA): 

a. ICS 4, Terminal Blocks for Industrial Use. 
b. ICS 6, Enclosures for Industrial Controls and Systems. 
c. 250, Enclosures for Electrical Equipment (1000 V Maximum). 

5. Underwriters Laboratories Inc. (UL): 
a. 50, Enclosures for Electrical Equipment. 
b. 508, Industrial Control Equipment. 
c. 508A, Standard for Industrial Control Panels. 

B. Hardware to be furnished under this section shall be the product of firms regularly engaged in 
the design and manufacturing of this type of equipment.  Manufacturer shall assume 
responsibility for, and guarantee performance of equipment furnished.  All panels shall be 
assembled in and labeled by a listed UL 508A panel shop.  However, this shall not be construed 
as relieving the Supplier from responsibility for the proper installation and functionality of the 
work. 

C. Provide all necessary accessories to the control panels for a complete and operable system. 

D. Provide information for the Contractor for conduit entry locations.  By default the Supplier 
should assume that conduits will enter the panel primarily from the bottom.  Once approved, 
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conduits shall be placed strategically to best suit the layout of the control panel.  Power entry 
and separation of power, controls and signal shall be considered. 

E. All painted control panels shall have matching paint colors and tones. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. All control panels shall have an overall NEMA rating suitable for withstanding the mechanical, 
electrical, thermal stresses, humidity and corrosion that the panel will be subjected to in its 
installed location. 

B. The following rules shall be followed when determining the NEMA rating requirement for each 
control panel: 

 
1. NEMA 1, 3 & 3R shall not be allowed for control panels. 
2. NEMA 4 shall be utilized for outdoor or wet locations in non-corrosive, unclassified 

areas.  NEMA 4 control panels shall be painted steel. 
3. NEMA 4X shall be utilized in corrosive, unclassified areas.  NEMA 4X enclosures shall 

be 316SS except for the following exceptions with which the enclosure shall be 
polycarbonate or fiberglass reinforced polyester (FRP): 
a. Chemical areas or rooms. 
b. Locations where stainless steel is incompatible. 
c. Where specifically noted on the Contract Drawings. 

4. NEMA 7 shall be utilized for classified areas as required by NEC.  NEMA 7 enclosures 
shall be constructed of cast aluminum. 

5. NEMA 12 shall be utilized in dry, non-corrosive, unclassified areas.  NEMA 12 control 
panels shall be painted steel. 

C. Each source of foreign voltage shall be isolated by providing disconnecting or pull-apart 
terminal blocks or a disconnect operable from the control panel front.  Each control panel shall 
be provided with identified terminal strips for the connection of external conductors. The 
SUPPLIER shall provide sufficient terminal blocks to connect 30 percent additional conductors 
for future use. 

D. PLC Discrete outputs from the control panel shall be provided by electrically-isolated contacts 
rated for 10 amps at 120 VAC. Analog inputs and outputs shall be isolated 4 to 20 mA, 2 wire 
signals with power supply. 

E. Control panel mounted devices shall be mounted a minimum of 3-feet above finished floor 
elevation.  Touchscreens shall be mounted at a height of 66” from the finished floor to the 
center of the touchscreen.  All control panels will be situated on housekeeping pads, this is not 
considered the finished floor elevation. 
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2.2 ENCLOSURES 

A. Enclosures shall be either freestanding, pedestal-mounted or equipment skid-mounted, as 
indicated.  Internal control components shall be mounted on an internal back-panel or side-panel 
as required. 

B. Enclosure dimensions indicated on the Contract Drawings are based upon non-certified 
information and shall be considered the minimum panel size.  It is the responsibility of the 
Contractor to design the size of all control panels.  When sizing the control panels, adhere to the 
following criteria: 
1. Maximum panel depth is 24”.  If there are special reasons for a deeper enclosure, 

approval must first be obtained from the Engineer. 
2. The panel size shall provide space for all equipment, wire-ducts, wire, terminations, and 

space for future expansion. 
3. If the panel size needs to be enlarged, coordinate with the installing Contractor that there 

is adequate space for the larger size.  If there is not space, coordinate with the Engineer to 
come up with a solution. 

C. Materials 
1. Steel panel section faces shall be 12-gauge minimum thickness for free standing panels 

and 14-gauge minimum thickness for wall-mounted or pedestal-mounted panels.  
Materials shall be selected for levelness and smoothness. 

2. Structural shapes and strap steel shall comply with ASTM A 283 - Low and Intermediate 
Tensile Strength Carbon Steel Plates, Grade C. 

3. Bolting Material:  For outdoor, wet or corrosive areas, all bolting materials shall be 
316SS.  In dry, non-corrosive locations, carbon stell may be used.  Commercial quality 
bolts, nuts, and washers shall be 1/2-inch diameter with UNC threads.  Carriage bolts 
shall be used for attaching end plates.  Other bolts shall be hex end machine bolts.  Nuts 
shall be hot pressed hex, American Standard, heavy.  Standard wrought washers shall be 
used for foundation bolts and attachments to building structures.  Other bolted joints shall 
have SAE standard lock washers. 

4. Control panels shall be structurally designed such that the completed and installed control 
panels shall safely withstand seismic requirements for the project.  All equipment 
mounted within the panel shall be properly braced to prevent damage during a seismic 
event. 

D. Acceptable Manufacturers 
1. Hoffman. 
2. Saginaw. 
3. Or Approved Equal. 

2.3 CONTROL PANEL ASSEMBLY 

A. General 
 

1. The following requirements must be met when mounting to the back panels or side panels 
of the control panel: 
a. Holes shall be drilled and tapped with less than 50% diminishment in thread. 
b. Backpan shall be cleaned front and back after any drilling and tapping. 
c. Tek Screws are not acceptable. 
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d. Any component mounted to a back panel or side panel shall be mounted at an 
exact square to the vertical and horizontal planes. 

e. Any duct running between back panels and side panels shall align horizontally 
with no overlaps. 

f. All DIN rail mounted to the panels shall have ½” stand-offs allowing for wires and 
other equipment to be routed beneath the rail if necessary. 

2. Enclosure doors shall be flush fitting, gasketed, and be of the hinged lift-off type with 
lockable door handles.  A common key shall be provided for the doors on each panel 
assembly.  Removable access panels shall be provided with dished handle fasteners.  
Screw driver 1/4 turn or Dzus type fasteners are not acceptable. 
a. The flanged edges of panels shall be straight and smooth.  Corners shall be welded 

and ground smooth. 
b. The face of the panel shall be true and level after flanging. 
c. Panel cutouts and holes may be cut or drilled by any standard method that does not 

cause deformation.  Burrs shall be ground smooth. 
d. Adjacent panels shall assemble with faces flush.  Gaps or cracks shall not be 

visible from the front of the assembled instrument board. 
e. Panels shall be self-supporting. 

3. Control panels that are supplied with three phase power and/or are powering motor loads 
shall be supplied with a main feeder disconnect that is door operated.  The door operator 
for the disconnect shall be defeat-able with a screwdriver.  If the upstream overcurrent 
protection device feeding the control panel is not in the same room as the control panel, 
provide a main circuit breaker as part of the main disconnect assembly.  Fused 
disconnects shall not be used unless specifically shown on the Contract Drawings. 

B. Preparation of Bare Metal Panel Surfaces 
 

1. Grind high spots, burrs, and rough spots. 
2. Sand or sandblast to a smooth, clean, bright finish. 
3. Every trace of oil shall be removed with a solvent. 
4. Apply the first coat of primer immediately. 

C. Panel Finishing 
 

1. Repair damaged primer on inside surfaces. 
2. Apply primer to the entire panel surface. 
3. Apply 2 coats of satin finish lacquer enamel over the entire surface.  
4. Colors shall match original paint color. 

D. Instrument Finishing:  The final coat applied to painted surfaces of instrument cases, doors, or 
bezels which are visible from the front of panels shall be manufacturer's standard unless 
otherwise indicated.  Black japan or "crinkle" finishes on instrument cases are not acceptable. 

E. Mounting of Instruments 
 

1. The panel shop shall provide cutouts and shall mount instrument items indicated to be 
panel mounted, including any instruments indicated to be furnished by other vendors but 
installed in the panel. 

2. The panel shop shall also mount behind the panels other instrument accessory items as 
required. 
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3. Equipment mounted at the rear of panel shall be installed to allow for commissioning 
adjustments, servicing requirements, and cover removal 

4. Spare space shall be kept clear of wiring, etc., to give maximum space for future 
additions. 

5. All equipment mounted with fasteners shall be mounted with grade 5 or greater Phillips 
head fasteners. 

F. Electrical Requirements 
1. Each panel shall be serialized with its own UL serial number and label. 
2. Each terminal block shall have a printed label as shown on the panel drawings.  Hand 

written labels in any location of the panel will not be accepted.  Wiring shall be identified 
with printed tubular wire end markers. 

3. Back panels and side panels shall have visible machine printed adhesive labels that detail 
the following items: 
a. Terminal block torque ratings for field connections. 
b. Terminal block sections as detailed in the panel drawings. 
c. All equipment within the panel including, but not limited to, PLCs, switches, 

circuit breakers, UPS, Power Supplies, and any other piece of equipment. 
4. Screw torque shall not exceed 0.4 N*M (4.4 Lb*In) (7 Lb-In). 
5. Wire duct for AC signals and wiring shall be light grey.  All duct for DC signals shall be 

white.  Wiring for AC circuits and DC circuits must be kept within their respective ducts. 
6. Freestanding panels shall be provided with switched lighting as indicated in the panel 

drawings. 
7. Freestanding panels shall be provided with a 15 amp, 120 volt, service outlet circuit 

within the back-of-panel area as shown in the panel drawings. 
8. Wall-mounted or pedestal-mounted panels shall be sized to adequately dissipate heat 

generated by equipment mounted in or on the panel. 
9. Outdoor panels shall be provided with thermostatically-controlled heaters to maintain 

inside temperatures between above 40°F. 
10. Any panel with heat producing equipment such as a PLC, UPS or VFD shall have cooling 

capabilities to maintain the inside temperature below 104°F.   
11. All outdoor panels equipped with heating and/or cooling shall be insulated with a 

minimum R value of 2.0. 
12. Provide a laminated fuse list matrix detailing fuse numbers and sizes mounted on the 

inside of the enclosure door.  The fuse list matrix must be easily visible and at minimum 
size 14 font.  Hand written fuse matrices will not be accepted. See panel drawings 
approximate locations. 

13. Provide a pocket mount on the inside of each panel door large enough to hold type 8.5 x 
11 size paper.  See panel drawings for approximate locations.  Pockets must be accessible 
with no equipment obstructing the entrance of the pocket for at least ten inches above the 
pocket.  The pocket mount shall be fastened.  No adhesive type pockets allowed. 

14. Where required crimped fork or ring terminals will be properly installed on the 
conductors for connection integrity. 

15. Signal and Control Circuit Wiring 
a. Wire type and sizes:  Conductors shall be flexible stranded tin machine tool wire, 

UL 1015 listed Type MTW, and shall be rated 600 volts.  Wires for instrument 
signal circuits and alarm input circuits shall be 14 AWG.  Other wires, including 
shielded cables, shall be 16 AWG minimum. 

b. Wire Insulation Colors:  Conductors supplying 120 VAC power on the line side of 
a disconnecting switch shall have a black insulation for the ungrounded conductor.  
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Grounded circuit conductors shall have white insulation.  Insulation for 
ungrounded 120 VAC control circuit conductors shall be red.  Wires energized by 
a voltage source external to the control panel shall have yellow insulation.  
Insulation for DC conductors shall be blue. 

c. Wire Marking:  Wire numbers shall be marked using white numbered wire markers 
made from plastic-coated cloth, Brady Type B 500 or equal, or shall be heat shrink 
plastic.  Wire labels must be machine printed.  All conductors within the control 
panel are to be permanently marked with wire labels at each end.  Wire labels are 
to correspond to the labels on the approved shop drawings. 

d. For case grounding, panels shall be provided with a ground lug complete with 
solderless connector for one no. 1 AWG bare stranded copper cable. 

e. Panel doors shall be connected to panel ground. 
f. Wire Fastening:  Provision shall be made utilizing cable tie bases such as type 

CTM1 or equivalent, fastened inside the wire duct to allow for the fastening of the 
shop wire harnesses upon final installation. 

16. Power Supply Wiring 
a. Unless otherwise indicated, control power shall be 120 VAC.  Where the electrical 

power supply to the control panel is something other than 120 VAC, the control 
panel shall be provided with a control panel transformer.  Control conductors shall 
be provided in accordance with the indicated requirements. 

b. At a location near the top of the panel (or bottom), the panel fabricator shall 
provide terminal box connections for the main power supply entry. 

17. Signal Wiring 
a. Signal wire shall be shielded twisted pair or triads.  Cable shall be 18 AWG copper 

signal wires. 
b. Color code for instrument signal wiring shall be as follows: 

1) Positive (+) – Red or Clear 
2) Negative (-) – Black 

c. Multiconductor cables where indicated shall consist of no. 16 AWG copper signal 
wires twisted in pairs with 90-C, 600 V fault insulation.  A copper drain wire shall 
be provided for the bundle with a wrap of aluminum polyester shield.  The overall 
bundle jacket shall be PVC. 

d. RTD cabling shall be Belden 8770 cabling or equal. 
e. Multi-conductor cables, wireways, and conduit shall be sized to allow for 25 

percent spare signal wire. 
18. Wiring run to control devices on the front panels shall be tied together at short intervals 

with nylon wire ties and be secured to the inside face of the panel using adhesive mounts. 
19. Wiring to rear terminals on panel-mount instruments shall be in plastic wireways secured 

to horizontal brackets above or below the instruments in about the same plane as the rear 
of the instruments. 

G. Labor and Workmanship:  Panels shall be fabricated, piped, and wired by fully qualified 
workmen who are properly trained, experienced, and supervised. 

2.4 CONTROL PANEL COMPONENTS 

A. Nameplates and labels 
 

1. All control components within the control panel shall be labeled with adhesive labels that 
have a thermal transfer type ink system on a UL-508A approved label.  Labels shall be 
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provided for marking wire ducts, terminal block sections, PLC modules, networking 
modules, signal isolators, intrinsic barriers, relays, breakers, power supplies, surge 
suppressors and all other pertinent components within the control panel. 

2. All components on the exterior of the control panel shall have nameplates fabricated from 
black-letter, white-face laminated plastic engraving stock, Rowmark Ultramatte or equal.  
Engraved characters shall be block style with no characters smaller than 1/8 inch.  
Adhesive shall be high strength, low profile double strength, double sided as produced by 
Bron or Tessa or approved equal.  Stainless steel fasteners shall be used in addition to the 
adhesive on all equipment where the fasteners do not derate the NEMA rating of the 
enclosure. 

B. Pilot Devices 
 

1. Provide pilot devices from a single manufacturer. 
2. Pilot devices shall have NEMA ratings that match the overall control panel rating.  They 

shall be 30mm in diameter and heavy duty. 
3. All pilot devices shall have an associated nameplate that clearly describes the function of 

the device. 
4. Pilot lights shall be LED and shall have colors as follows: 

a. The Contract Drawings shall take precedence for light colors.  Refer to the P&ID’s 
and schematics. 

b. On/Running/Opened: Green. 
c. Off/Stopped/Closed: Red. 
d. Power: White. 
e. Alarm/Fail: Red. 

5. Acceptable Manufacturers 
a. Square D Types K (for NEMA 4 or 12) or Types SK (NEMA 4X). 
b. Allen-Bradley Types 800T (NEMA 4/12) or Types 800H (NEMA 4X, 7). 
c. Or Approved Equal. 

C. Door Mounted Meters 
 

1. Digital Process Meters 
a. Provide digital process meters to display a numeric process value as required by 

the Contract Drawings.   
b. The meter shall accept and re-transmit an analog input signal which is in 

proportion with the process value.  The meter shall be capable of receiving the 
following signals: 
1) 0 or 4 to 20 mA current. 
2) 0 to 5 or 10 DC volts. 
3) RTD and Thermocouple type inputs. 

c. The meter shall be programmable to scale the numeric display to process 
engineering units.  It shall be capable of showing up to three decimal points. 

d. The meter shall be capable of powering the input and re-transmitted signal. 
e. Acceptable Manufacturers: 

1) Precision Digital Trident Series. 
2) Red Lion PAX Series. 
3) Or Approved Equal. 

2. Elapsed Time Meters (ETM) 
a. Provide ETM’s for each motor and/or machine provided for the project.  Each 

ETM shall accumulate hours in tenths of an hour. 
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b. The ETM enclosure shall be panel mount, polycarbonate, shock resistant and 
totally sealed. 

c. Acceptable Manufacturers: 
1) Hobbs 20000 Series. 
2) Or Approved Equal. 

D. Terminal Blocks 
 

1. Terminal blocks shall mount on standard DIN rail, and be of the size required for 
conductors therein.  A minimum of 25 percent spares shall be provided in each terminal 
box.  No more than 2 conductors shall be allowed per termination.  Jumper bar 
assemblies shall be installed for interconnecting terminal blocks, distributing power and 
signal commons.  Terminal blocks shall be U.L. rated for 600 Volts, and 30 Amps, 
minimum. 

2. Grounding terminal blocks shall be provided for instrumentation cable shields.  The 
terminal blocks shall have distinctive 2-color bodies yellow and green, and shall be 
mounted to the DIN rail with metal screw down type clamps, providing a positive ground 
connection.  One grounding terminal block shall be installed for every 2 instrument 
cables terminated. Grounding terminal blocks shall be U.L. rated for 600 Volts, and 20 
Amps, minimum. 

3. Terminal blocks shall be available in a variety of colors, including red, green, blue, gray, 
black, yellow, and orange. 

4. DIN mount fuse holders shall have blown fuse indicators for DC and AC circuits.  Fuse 
holders shall be of the compression clamp type.  Fuse holders shall be U.L. listed, and 
rated for 600 Volts.  Fuse sizes shall not exceed the U.L. current rating for the fuse 
holders. 

5. Terminal blocks for 4 to 20 milliamp signals shall have knife disconnect switches, and 
accessible test points for testing and measurement of current loop signals, without the 
need for removing wire terminations. 

6. Approved Manufacturers 
a. Phoenix Contact UT Series. 
b. Allen-Bradley 1492 Series. 
c. Or Approved Equal. 

E. DIN Rail 
 

1. DIN rail shall be prepunched, RoHS compliant, treated with galvanic zinc plating and 
passivation.  Symmetrical DIN rail shall be 35 mm X 15 mm.   

2. Acceptable Manufacturers 
a. Iboco Omega 3AF. 
b. Or Approved Equal. 

F. Wire Ducts 
 

1. Wire ducts shall have narrow slots (approximately every ½”) to accommodate high-
density terminal blocks and other hardware. 

2. Wire ducts shall be made of lead-free PVC, shall be UL rated for continuous use up to 
122°F, and shall be flame retardant. 

3. Wire duct colors shall be as follows: 
a. Light grey for all wiring 120V and higher. 
b. White for all wiring 48V and lower. 
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c. Blue for all intrinsically safe wiring. 
4. Acceptable Manufacturers 

a. Panduit Type F Series. 
b. Or Approved Equal. 

G. Surge Protection Devices 
 

1. Provide a Surge Protection Device (SPD) for power feeds which feed power to the 
control panel. 

2. Each SPD shall have a short circuit current rating that exceeds the rating of the power 
feed that it is protecting. 

3. All SPD’s shall be properly grounded to the ground grid per NEC and per the SPD 
manufacturer’s recommendations. 

4. Three phase power feeds and single phase power feeds for non-sensitive loads. 
a. Provide a parallel, DIN rail mountable, SPD whose location is immediately 

downstream of the main panel disconnect or circuit breaker. 
b. Capable of handling a 10kA surge current. 
c. Acceptable Manufacturers 

1) Transtector 12R Series. 
2) Or Approved Equal. 

5. Single phase power feeds for control panels with sensitive electronics 
a. Provide an inline, DIN rail mountable, SPD that also provides EMI filtering. 
b. The SPD shall be capable of handling a 10kA surge current. 
c. The inline SPD shall have a set of dry contacts that indicate when the unit is 

healthy and operating correctly. 
d. Acceptable Manufacturers 

1) Phoenix Contact SFP Series. 
2) Or Approved Equal. 

6. Low Voltage Signals 
a. Provide surge protection for low-voltage signals where shown on the Contract 

Drawings. 
b. Acceptable Manufacturers 

1) Phoenix Contact Termitrab. 
2) Or Approved Equal. 

7. Coaxial Transmission Lines 
a. For radio type systems, provide surge/lightning protection for all coaxial lines 

leaving the control panel. 
b. Surge/lightning protectors shall be rated for the frequency at which signals are to 

be transmitted on the cabling. 
c. Acceptable manufacturers 

1) Polyphaser. 
2) Or Approved Equal. 

H. Circuit Breakers 
 

1. Circuit breakers shall meet the requirements of Section 262816. 
2. Provide a main circuit breaker with panel disconnect if required as described in 2.3.A. 
3. All control panels fed by 120VAC shall have a main DIN rail mounted circuit breaker. 
4. The following types of loads shall be individually fed by circuit breakers: 

a. Panel mounted receptacles. 
b. UPS equipment. 
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c. DC Power Supplies. 
5. Circuit breakers shall be sized according to the loads they are powering. 
6. Acceptable Manufacturers 

a. Square D. 
b. Cutler Hammer. 
c. Or Approved Equal. 

I. Motor Controllers 
 

1. All motor controllers shall meet the requirements of Division 26. 

J. Uninterruptible Power Supplies (UPS) 
 

1. All UPS equipment shall meet the requirements of Section 263353. 
2. UPS equipment intended to be installed in control panels shall meet the following 

criteria: 
a. The UPS shall be UL listed and shall maintain the UL listing of the control apnel. 
b. The UPS shall be properly mounted to withstand vibration and seismic 

requirements for the project. 
c. The UPS shall be sized for 200% of the calculated panel load. 
d. The UPS shall have a minimum backup time of 30 minutes unless specifically 

stated as otherwise on the Contract Drawings. 
e. For PLC panels, the UPS shall be equipped with dry contacts for monitoring the 

UPS for any alarm conditions and low battery. 
3. Where specifically shown on the Contract Drawings, an industrial DC UPS may be used 

as backup power for the control panel.  This will typically be the case where all critical 
loads are at 24VDC. 

4. Unless indicated as otherwise on the Contract Drawings, the UPS equipment shall be the 
line-interative type and operate at 120VAC. 

5. UPS equipment shall provide surge, EMI  
6. Acceptable Manufacturers 

a. Powerware 5000 series (line-interactive) or 9000 series (online). 
b. Sola SDU Series (24VDC UPS). 
c. Or Approved Equal. 

K. Power Supplies 
 

1. Provide 24VDC Power Supplies or other DC voltages as required for the application. 
2. All power supplies shall be oversized for a minimum 150% of the calculated load. 
3. All power supplies shall be properly protected by a DIN rail mount circuit breaker whose 

trip rating is per the manufacturer’s recommendation. 
4. All power supplies shall have a set of dry contacts that indicate when the power supply is 

operating normally. 
5. Where shown on the Contract Drawings, provide redundant power supplies and 

corresponding diodes. 
6. Power supplies shall meet the following criteria: 

a. Input Voltage: 100 to 240VAC. 
b. Output Voltage: ±1% of rated output. 
c. Operating Temperature: 0°C to 60°C. 
d. Built in transient surge protection. 
e. DIN rail mountable, metal housing. 



LGVSD – SECONDARY TREATMENT AND PROCESS CONTROL PANELS 
RECYCLED WATER PLANT UPGRADE AND HARDWARE 
EQUIPMENT PROCUREMENT 409513 - 12 

7. Acceptable Manufacturers 
a. Phoenix Contact Quint Series. 
b. Or Approved Equal. 

L. Signal Isolators/Converters 
 

1. Furnish signal isolators as required that optically isolate the input signal from the output 
signal.  If output signal is to be a different type of signal than the output than the isolator 
shall convert the signal as required. 

2. Isolators output shall be adjustable for zero and span. 
3. If input signal is part of a Hart system, the isolator shall be made specifically to pass on 

the Hart signal. 
4. Acceptable Manufacturers 

a. Phoenix Contact. 
b. Action Instruments. 
c. Or Approved Equal. 

M. Intrinsically Safe Barriers 
 

1. Provide intrinsically safe barriers wherever analog or discrete input signals are coming 
from classified areas.   

2. Intrinsically safe barriers shall be located in their own enclosure whose assembly is UL 
rated.  Install the barriers and field wiring as per the requirements of NEC and the 
manufacturer’s installation guidelines. 

3. If input signal is part of a Hart system, the isolator shall be made specifically to pass on 
the Hart signal. 

4. Acceptable Manufacturers 
a. Phoenix Contact. 
b. Pepperl Fuchs. 
c. Or Approved Equal. 

N. Relays 
 

1. Provide relays whose contact ratings are sized according to the load requirements and 
size of the protection device associated with the circuit in which the contacts are wired.  
As a minimum contact ratings shall be 10A resistive up to 250VAC. 

2. Provide relays whose coil voltage is as required by the application. 
3. Relays with DC rated coils shall have a freewheel diode installed across the coil. 
4. Relays with AC rated coils shall have a surge suppressor installed across the coil. 
5. Relays shall have based with relays which plug into the base.  Bases shall have screw-

type connections. 
6. Relays shall have an LED indicating when the relay is coil is energized. 
7. Provide enough relay contacts for each relay as required by the application.  If the 

number of contacts required exceeds the number of contacts on the relay, provide 
additional relay(s) to provide enough sets of contacts. 

8. Acceptable Manufacturers 
a. Idec R Series. 
b. Allen-Bradley 700H Series. 
c. Or Approved Equal. 

O. Time Delay Relays 



LGVSD – SECONDARY TREATMENT AND PROCESS CONTROL PANELS 
RECYCLED WATER PLANT UPGRADE AND HARDWARE 
EQUIPMENT PROCUREMENT 409513 - 13 

 
1. Provide time delay relays to control on and off delay times as required by the application. 
2. Time delay relays shall meet the requirements of relays as listed above with the following 

additional requirements: 
a. Time delay shall be adjustable from 0.1 seconds to 600 hours. 
b. Timers shall be multi-function and shall be capable of providing on-delay, off-

delay, cycle timing and one-shot type timing control. 
3. Acceptable Manufacturers 

a. Idec RTE Series. 
b. Phoenix Contact ETD Series. 
c. Or Approved Equal. 

P. Panel HVAC Components 
1. Provide heating, ventilation, and air conditioning, devices in order to maintain all 

components within the control panel within the acceptable range as specified in Section 
409000. 

2. HVAC equipment shall maintain the required NEMA rating for the control panel 
assembly. 

3. Externally mounted HVAC equipment (such as air-to-air exchangers or air conditioners) 
shall be housed in an enclosure whose material matches the material of the control panel.  
Where in corrosive environments, all components that will come in contact with outside 
air shall be corrosion resistant for that environment. 

4. All HVAC equipment shall be UL rated.  For equipment mounted on the control panel, 
the equipment shall have a corresponding NEMA rating. 

5. Provide power as required for the HVAC equipment.  HVAC loads shall be included in 
feeder and control power transformer sizing calculations. 

6. Panel Heating 
a. Heating shall be provided when ambient temperatures are expected to fall below 

the allowed range as specified in Section 409000.  As a minimum, heating shall be 
sized to keep the panel temperature at or above 50°F. 

b. Except for small anti-condensating heaters, heating equipment shall have fans 
which distribute the heat throughout the enclosure.  Heaters shall be installed 
according to the manufacturer’s installation instructions.  Provide enough space 
between the heating equipment and other components such that the other 
components to not experience abnormally high temperatures. 

c. Provide anti-condensating heaters for all outdoor enclosures which house 
electronics, instrumentation and/or motor controllers. 

d. All heaters shall be thermostatically controlled by a DIN rail mounted thermostat. 
e. Acceptable Manufacturers 

1) Hoffman. 
2) Or Approved Equal. 

7. Panel Ventilation 
a. Where ventilation is determined to maintain the control panel’s maximum 

temperature as required by Section 409000, the following requirements shall be 
adhered to: 
1) Ventilation shall maintain the required NEMA rating for the control panel 

assembly. 
2) For indoor, non-corrosive locations (panels with NEMA 12 ratings), 

conventional ventilation with fans and vents may be used. 
3) For corrosive or outdoor locations, side or top mounted air-to-air heat 

exchangers shall be used. 
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b. The fan(s) and corresponding vents or air-to-air heat exchangers shall be properly 
sized and located to move enough air through the panel to remove the generated 
heat as well as allow air flow across all heat generating equipment. 

c. All ventilation shall be thermostatically controlled by a DIN rail mounted 
thermostat. 

d. Acceptable Manufacturers 
1) Hoffman. 
2) Pfannenberg. 
3) Or Approved Equal. 

8. Panel Air Conditioning 
a. Where it is deemed necessary to air condition a control panel to maintain the 

control panel’s maximum temperature as required by Section 409000, the 
following requirements shall be adhered to: 
1) Air conditioners shall be side or top mounted and shall be sized based upon 

the heat generated within the control panel, the maximum outside air 
temperature, and the amount of sunlight the control panel may be exposed 
to.  Air conditioners shall be oversized by a safety factor of 25%. 

2) Air conditioners shall be thermostatically controlled by a DIN rail mounted 
thermostat.  In addition, the air conditioner shall turn off if the panel door(s) 
are not closed. 

b. Acceptable Manufacturers 
1) Hoffman. 
2) Pfannenberg. 
3) Thermal Edge. 
4) Kooltronics. 

PART 3 - EXECUTION 

3.1 FACTORY ACCEPTANCE TESTING 

A. All control panels shall be factory acceptance tested (FAT). 

3.2 INSTALLATION 

A. All control panels shall be installed so that their surfaces are plumb and level. 

B. All control panels shall be properly mounted so as to withstand the seismic requirements for the 
Site.  Anchor panels securely to the wall or floor at each corner as a minimum. 

C. Control panels shall have been designed according to locations for conduit entry.  Floor 
mounted panels in electrical rooms shall have cutouts in the bottom of the enclosure that were 
cutout by the panel shop.  All conduit holes shall be cut in the field. 

D. Field wiring 
1. Wires that are terminated in control panels after permanent panel installation are deemed 

as field wires.  Field wiring shall be installed in the allocated wire ducts and shall be 
properly labeled and terminated.   
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2. All field wires shall be long enough to reach each corner of the enclosure.  Neatly coil up 
extra wire length at the bottom of the enclosure.  Do not use the wire ducts for storing 
extra wire length. 

END OF SECTION 409513 
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EXHIBIT FOUR - PRELIMINARY DESIGN REFERENCE DRAWINGS 
 

 
 

Figure 1 – Hybrid Fixed Film Basin Structural Plan 
Figure 2 – Hybrid Fixed Film Basin Mechanical Plan 
Figure 3 – Hybrid Fixed Film Basin Mechanical Section 
Figure 4 – Anoxic Basin Plan 
Figure 5 – Secondary Clarifier Plan 
Figure 6 – Owner Handrail Detail (for clarifier walkways) 
Figure 7 – DAFT Plan (for retrofit into existing structure) 
 
*  All drawings are preliminary and for reference purposes only.  
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	Attachment A LGVSD Expansion Project RFP 2017-01-11.pdf
	LGVSD RFP ELEC GENERAL SPECS COMBINED.pdf
	220513 - COMMON MOTOR REQUIREMENTS FOR EQUIPMENT
	262913 SF - ENCLOSED CONTROLLERS
	262923 SF - VARIABLE-FREQUENCY MOTOR CONTROLLERS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes separately enclosed, pre-assembled, combination VFDs, rated 600 V and less, for speed control of three-phase, squirrel-cage induction motors.

	1.2 DEFINITIONS
	A. CE:  Conformite Europeene (European Compliance).
	B. CPT:  Control power transformer.
	C. EMI:  Electromagnetic interference.
	D. IGBT:  Insulated-gate bipolar transistor.
	E. LAN:  Local area network.
	F. LED:  Light-emitting diode.
	G. MCP:  Motor-circuit protector.
	H. NC:  Normally closed.
	I. NO:  Normally open.
	J. OCPD:  Overcurrent protective device.
	K. PCC: Point of Common Coupling
	L. PID:  Control action, proportional plus integral plus derivative.
	M. PWM:  Pulse-width modulated.
	N. P&ID: Process & Instrumentation Diagram
	O. RFI:  Radio-frequency interference.
	P. SCADA:  Supervisory control and data acquisition.
	Q. TDD: Total Demand Distortion
	R. THD: Total Harmonic Distortion
	S. VFD:  Variable-frequency drive.

	1.3 PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  VFDs shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type and rating of VFD indicated.
	B. System Harmonics Analysis: For each VFD and for the distribution system as a whole.
	C. Shop Drawings:  For each VFD indicated.  Include dimensioned plans, elevations, and sections; and conduit entry locations and sizes, mounting arrangements, and details, including required clearances and service space around equipment.
	1. Show tabulations of installed devices, equipment features, and ratings.
	2. Schematic and Connection Wiring Diagrams:  For power, signal, communications, and control wiring.


	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Floor plans, drawn to scale, showing dimensioned layout, required working clearances, and required area above and around VFDs.  Show VFD layout and relationships between electrical components and adjacent structural and mech...
	B. Seismic Qualification Certificates:  For VFDs, accessories, and components, from manufacturer.
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based, and their installation requirements.

	C. Product certificates.
	D. Source quality-control reports.
	E. Field quality-control reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Member company of NETA or an NRTL.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Comply with NFPA 70.
	D. IEEE Compliance:  Fabricate and test VFD according to IEEE 344 to withstand seismic forces.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURED UNITS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. 41TRockwell Automation, Inc.; Allen-Bradley Brand41T.
	2. 41TSquare D; a brand of Schneider Electric41T.
	3. 41TToshiba International Corporation41T.

	B. General Requirements for VFDs:  Comply with NEMA ICS 7, NEMA ICS 61800-2, and UL 508C.
	C. Application:  Constant torque and variable torque.
	D. VFD Description:  Variable-frequency power converter (rectifier, dc bus, and IGBT, PWM inverter) factory packaged in an enclosure, with integral disconnecting means and overcurrent and overload protection; listed and labeled by an NRTL as a complet...
	1. Units suitable for operation of NEMA MG 1, Design A and Design B motors as defined by NEMA MG 1, Section IV, Part 30, "Application Considerations for Constant Speed Motors Used on a Sinusoidal Bus with Harmonic Content and General Purpose Motors Us...
	2. Units suitable for operation of inverter-duty motors as defined by NEMA MG 1, Section IV, Part 31, "Definite-Purpose Inverter-Fed Polyphase Motors."
	3. Listed and labeled for integrated short-circuit current (withstand) rating by an NRTL acceptable to authorities having jurisdiction.

	E. Design and Rating:  Match load type, such as fans, blowers, and pumps; and type of connection used between motor and load such as direct or through a power-transmission connection.
	F. Output Rating:  Three-phase; 10 to 200 (60 as programmed default) Hz, programmable as voltage proportional to frequency throughout voltage range or with sensorless vector control; maximum voltage equals input voltage.
	G. Unit Operating Requirements:
	1. Input AC Voltage Tolerance:  Plus 10 and minus 15 percent of VFD input voltage rating.
	2. Input AC Voltage Unbalance:  Not exceeding 5 percent.
	3. Input Frequency Tolerance:  Plus or minus 3 percent of VFD frequency rating.
	4. Minimum Efficiency:  97 percent at 60 Hz, full load.
	5. Minimum Displacement Primary-Side Power Factor:  98 percent under any load or speed condition.
	6. Minimum Short-Circuit Current (Withstand) Rating:  Equal to the rating of the gear feeding the drive.  If not listed, 65 kA.
	7. Ambient Temperature Rating:  Not less than 33T14 deg F33T43T (minus 10 deg C)43T and not exceeding 33T122 deg F33T43T (50 deg C)43T.
	8. Ambient Storage Temperature Rating:  Not less than minus 33T4 deg F33T43T (minus 20 deg C)43T and not exceeding 33T158 deg F33T43T (70 deg C)
	9. Humidity Rating:  Less than 95 percent (noncondensing).
	10. Altitude Rating:  Not exceeding 33T3300 feet33T43T without de-rating.  Up to 9850 feet with de-rating43T.
	11. Vibration Withstand:  Comply with IEC 60068-2-6.
	12. Overload Capability:  VFD system shall be rated for continuous operation at a minimum of 110% of motor load full load amps (FLA) times the motor service factor.  Variable torque inverters shall be capable of delivering 110% of continuous rating fo...
	13. Starting Torque:  Minimum 100 percent of rated torque from 3 to 60 Hz.
	14. Speed Regulation:  Plus or minus 0.6 Hz.
	15. Output Carrier Frequency:  Selectable; 0.5 to 15 kHz.
	16. Stop Modes:  Programmable; includes fast, free-wheel, and dc injection braking.

	H. Inverter Logic:  Microprocessor based, VFD isolated from all power circuits.
	I. Isolated Control Interface:  Allows VFDs to follow remote-control electrical signal over a minimum 100:1 speed range.
	J. Internal Adjustability Capabilities:
	1. Minimum Speed:  5 to 25 percent of maximum rpm.
	2. Maximum Speed:  80 to 100 percent of maximum rpm.
	3. Acceleration:  0.1 to 999.9 seconds.
	4. Deceleration:  0.1 to 999.9 seconds.
	5. Current Limit:  30 to minimum of 150 percent of maximum rating.

	K. Self-Protection and Reliability Features:
	1. Input transient protection by means of surge suppressors to provide three-phase protection against damage from supply voltage surges 10 percent or more above nominal line voltage.
	2. Loss of Input Signal Protection:  Selectable response strategy, including speed default to a percent of the most recent speed, a preset speed, or stop; with alarm.
	3. Under- and overvoltage trips.
	4. Inverter overcurrent trips.
	5. VFD and Motor Overload/Overtemperature Protection:  Microprocessor-based thermal protection system for monitoring VFDs and motor thermal characteristics, and for providing VFD overtemperature and motor overload alarm and trip; settings selectable v...
	6. Critical frequency rejection, with three selectable, adjustable deadbands.
	7. Instantaneous line-to-line and line-to-ground overcurrent trips.
	8. Loss-of-phase protection.
	9. Reverse-phase protection.
	10. Short-circuit protection.
	11. Motor overtemperature fault.

	L. Automatic Reset/Restart:  Attempt three restarts after drive fault or on return of power after an interruption and before shutting down for manual reset or fault correction; adjustable delay time between restart attempts.
	M. Power-Interruption Protection:  To prevent motor from re-energizing after a power interruption until motor has stopped, unless "Bidirectional Autospeed Search" feature is available and engaged.
	N. Bidirectional Autospeed Search:  Capable of starting VFD into rotating loads spinning in either direction and returning motor to set speed in proper direction, without causing damage to drive, motor, or load.
	O. Torque Boost:  Automatically varies starting and continuous torque to at least 1.5 times the minimum torque to ensure high-starting torque and increased torque at slow speeds.
	P. Motor Temperature Compensation at Slow Speeds:  Adjustable current fall-back based on output frequency for temperature protection of self-cooled, fan-ventilated motors at slow speeds.
	Q. Integral Input Disconnecting Means and OCPD:  NEMA AB 1, thermal-magnetic circuit breaker with pad-lockable, door-mounted handle mechanism.
	1. Disconnect Rating:  Not less than 115 percent of VFD input current rating.
	2. Disconnect Rating:  Not less than 115 percent of NFPA 70 motor full-load current rating or VFD input current rating, whichever is larger.


	2.2 CONTROLS AND INDICATION
	A. Status Lights:  Door-mounted LED indicators displaying the following conditions:
	1. Power on.
	2. Run.
	3. VFD Fault.
	4. All other lights as shown on the design drawings

	B. Panel-Mounted Operator Station:  Manufacturer's standard front-accessible, sealed keypad and plain-English language digital display; allows complete programming, program copying, operating, monitoring, and diagnostic capability.
	C. Historical Logging Information and Displays:
	1. Running log of total power versus time.
	2. Total run time.
	3. Fault log, maintaining last four faults with time and date stamp for each.

	D. Indicating Devices:  Digital display mounted flush in VFD door and connected to display VFD parameters including, but not limited to:
	1. Output frequency (Hz).
	2. Motor speed (rpm).
	3. Motor status (running, stop, fault).
	4. Motor current (amperes).
	5. Motor torque (percent).
	6. Fault or alarming status (code).
	7. PID feedback signal (percent).
	8. DC-link voltage (V dc).
	9. Set point frequency (Hz).
	10. Motor output voltage (V ac).

	E. Control Signal Interfaces:
	1. Electric Input Signal Interface:
	a. Speed Reference: The VFD drive shall be capable of being controlled locally by a speed potentiometer or remotely by a 4- to 20-mA dc signal.  The 4- to 20-mA signal shall be galvanically isolated and input resistance shall not exceed 250 ohms.
	b. A minimum of two programmable analog inputs shall be provided and would be typically used for PID process variable and set point.  These signals shall be setup to accept a 4- to 20-mA dc signal.  The 4- to 20-mA signal shall be galvanically isolate...
	c. A minimum of six multifunction programmable digital inputs.  The drive shall be expandable to handle additional digital inputs if required.  The digital inputs shall be programmable to perform functions including, but not limited to:
	1) VFD Start/Stop Control (2 or 3 wire)
	2) Forward/Reverse/Stop Control
	3) Local/Remote.  The VFD shall be programmable so that “Local” control may either be the keypad or by hard-wired start/stop and potentiometer.  The VFD shall be programmable so that “Remote” control may either be hard-wired start/stop and 4- to 20mA ...
	4) VFD Interlock/Enable.  This input when de-energized will not allow the VFD to run the motor under any circumstance.
	5) VFD External Fault.  This input will trip the VFD and require a reset before allow the motor to run again.
	6) Preset Frequencies.  The VFD shall be programmable to run at pre-programmed frequencies with up to 6 different steps.


	2. Output Signal Interface:
	a. A minimum of two programmable analog output signals 4- to 20-mA dc, which can be configured for any of the following:
	1) Output frequency (Hz).
	2) Output current (load).
	3) DC-link voltage (V dc).
	4) Motor torque (percent).
	5) Motor speed (rpm).
	6) Set point frequency (Hz).
	7) Motor power (kW)

	b. A minimum of two programmable dry-circuit relay outputs (120-V ac, 1 A) for remote indication of the following (the drive shall be expandable to handle additional digital outputs if required):
	1) Motor running.
	2) VFD ready.
	3) Set point speed reached.
	4) Fault and warning indication (overtemperature or overcurrent).
	5) PID high- or low-speed limits reached.



	F. PID Control Interface:  Provides closed-loop set point, differential feedback control in response to dual feedback signals.  Allows for closed-loop control of fans and pumps for pressure, flow, or temperature regulation.
	1. Number of Loops:  One.

	G. SCADA Interface:  Factory-installed hardware and software to enable the SCADA to monitor, control, and display VFD status and alarms and energy usage.  Allows VFD to be used with an external system within a multidrop LAN configuration; settings ret...
	1. Network Communications Ports:  Ethernet.
	2. Embedded SCADA Protocols for Network Communications: Ethernet/IP; protocols accessible via the communications ports.


	2.3 LINE CONDITIONING AND FILTERING
	A. Input Line Conditioning:  All new power distribution systems supplied shall be required to meet the requirements of IEEE 519-1992.  Specifically, the system shall adhere to the TDD requirements of Table 10-3 of IEEE 519-1992.  If the power distribu...
	1. All VFD’s sized for motors 50HP or larger shall be equipped with DC-link chokes.
	2. All VFD’s sized for motors 40HP and less shall be equipped with 5% line reactors unless specifically called out as otherwise on the drawings.
	3. All VFD’s sized for 50HP to 200HP motors shall be equipped with passive harmonic filters with DC Link Chokes.
	4. All VFD’s greater than 200HP shall have be setup to have less than 5% THD for both voltage and current.  This would typically require that the drive is setup with an 18-pulse front end or with an active harmonic filter.  The VFD assembly shall acce...

	B. EMI/RFI Filtering:  VFD’s shall be CE marked and certify compliance with IEC 61800-3 for Category C2.

	2.4 LOAD CONDITIONING
	A. Load Conditioning: For VFD driven loads with conductor lengths between 200 and 1,000 feet, output dV/dt filters shall be provided as part of the VFD assembly.  It is strongly recommended that VFD motor leads not be longer than 500 feet and alternat...

	2.5 LINE AND LOAD CONDITIONING EQUIPMENT
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. MTE Corporation.
	2. Transcoil International (TCI).
	3. 41TOr approved equal.

	B. Line Reactors: Reactors shall be part of the VFD assembly.  They shall be sized based upon the VFD input power requirements.  They shall be properly installed with appropriate spacing and ventilation for ambient temperatures up to 104(F.  The react...
	1. The reactor shall be UL 508 listed.
	2. Continuous current rating: 100% RMS.
	3. Intermittent current ratings: 150% for 60 seconds; 200% for 10 seconds.
	4. Altitude Rating:  Not exceeding 33T3300 feet33T43T without de-rating.  Up to 9850 feet with de-rating43T.
	5. All wiring shall be copper.

	C. Passive Harmonic Filters:  Filters shall be part of the VFD assembly.  They shall be sized based upon the VFD input power requirements.  They shall be properly installed with appropriate spacing and ventilation for ambient temperatures up to 104(F....
	1. The filter shall be UL 508 listed.
	2. The filter shall filter harmonics generated by the nonlinear VFD to satisfy the requirements of IEEE 519-1992 for individual and total harmonic voltage and current distortion at the input terminals of the filter.
	3. The TDD of the current at the input terminals of the filter shall not exceed the limits defined in Table 10-3 of IEEE 519-1992.
	4. Full load efficiency: 97% or greater
	5. The filter shall not resonate with the power distribution system nor attract harmonics from other sources.
	6. The harmonic filter shall be a passive series connected low pass filter consisting of an inductor capacitor network.  Active electronic components shall not be used.
	7. The harmonic filter shall be equipped with a contactor that will connect the capacitor(s) only when the motor is running, avoiding nuisance VFD over-voltage tripping.
	8. All wiring shall be copper.

	D. dV/dt Filters: Filters shall be part of the VFD assembly.  They shall be sized based upon motor horsepower and required full-load current (including service factor).  They shall be properly installed with appropriate spacing and ventilation for amb...
	1. The filter shall be UL 508 listed.
	2. Maximum peak motor terminal voltage with 500 feet of cable: 15% of bus voltage.
	3. Maximum dV/dt: 200 Volts per microsecond.
	4. The dV/dt Filter shall reduce common mode voltages by a minimum of 40%.
	5. Continuous current rating: 100% RMS.
	6. Intermittent current ratings: 150% for 60 seconds; 200% for 10 seconds.
	7. Allowed inverter switching frequencies: 1kHz to 8 kHz.
	8. Nominal inverter operating frequency: 60Hz; Minimum – 6 Hz; Maximum with de-rating: 120Hz.
	9. Altitude Rating:  Not exceeding 33T3300 feet33T43T without de-rating.  Up to 9850 feet with de-rating43T.
	10. Insertion loss: 3% of rated voltage maximum.
	11. All wiring shall be copper.

	E. Sine Wave Filters: Filters shall be part of the VFD assembly.  They shall be sized based upon motor horsepower and required full-load current (including service factor).  They shall be properly installed with appropriate spacing and ventilation for...
	1. The filter shall be UL 508 listed.
	2. Harmonic Voltage Distortion: 10% maximum
	3. Continuous current rating: 100% RMS.
	4. Intermittent current rating: 150% for 60 seconds.
	5. Allowed inverter switching frequencies: 2kHz to 8 kHz.
	6. Nominal inverter operating frequency: 60Hz; Minimum – 0 Hz; Maximum with de-rating: 90Hz.
	7. The Sine Wave Filter shall reduce common mode voltages by a minimum of 40%.
	8. Altitude Rating:  Not exceeding 33T3300 feet33T43T without de-rating.  Up to 9850 feet with de-rating43T.
	9. Insertion loss: 6% of rated voltage maximum.
	10. All wiring shall be copper.


	2.6 BYPASS SYSTEMS
	A. Provide Bypass Systems only if indicated on the drawings.
	B. Bypass Operation:  Safely transfers motor between power converter output and bypass circuit, manually, automatically, or both.  Selector switches set modes and indicator lights indicate mode selected.  Unit is capable of stable operation (starting,...
	C. Bypass Mode:  Field-selectable automatic or manual, allows local and remote transfer between power converter and bypass contactor and retransfer, either via manual operator interface or automatic control system feedback.
	D. Bypass Controller:  Two-contactor-style bypass allows motor operation via the power converter or the bypass controller; with input isolating switch and barrier arranged to isolate the power converter and permit safe troubleshooting and testing, bot...
	1. Bypass Contactor:  Load-break, NEMA-rated contactor.
	2. Output Isolating Contactor:  Non-load-break, NEMA-rated contactor.
	3. Isolating Switch:  Non-load-break switch arranged to isolate power converter and permit safe troubleshooting and testing of the power converter, both energized and de-energized, while motor is operating in bypass mode; pad-lockable, door-mounted ha...

	E. Bypass Contactor Configuration:  Full-voltage (across-the-line) or reduced voltage soft-starter as shown on the drawings.
	1. NORMAL/BYPASS selector switch.
	2. HAND/OFF/AUTO selector switch.
	3. NORMAL/TEST Selector Switch:  Allows testing and adjusting of VFD while the motor is running in the bypass mode.
	4. Contactor Coils:  Pressure-encapsulated type with coil transient suppressors.
	a. Operating Voltage:  Depending on contactor NEMA size and line-voltage rating, manufacturer's standard matching control power or line voltage.
	b. Power Contacts:  Totally enclosed, double break, and silver-cadmium oxide; assembled to allow inspection and replacement without disturbing line or load wiring.

	5. Control Circuits:  120-V ac; obtained from integral CPT, with primary and secondary fuses, with CPT of sufficient capacity to operate all integral devices and remotely located pilot, indicating, and control devices.
	a. CPT Spare Capacity:  100 VA.

	6. Overload Relays:  NEMA ICS 2.


	2.7 ENCLOSURES
	A. VFD Enclosures:  NEMA 250, to comply with environmental conditions at installed location.
	1. Dry, Clean and Non-corrosive Indoor Locations:  Type 1.
	2. Outdoor or Corrosive Locations:  Type 4X, stainless steel.
	3. Wash-Down Areas:  Type 4X, stainless steel.
	4. Other Wet or Damp Indoor Locations:  Type 4.
	5. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  Type 12.

	B. Plenum Rating:  UL 1995; NRTL certification label on enclosure, clearly identifying VFD as "Plenum Rated."

	2.8 ACCESSORIES
	A. General Requirements for Control-Circuit and Pilot Devices:  NEMA ICS 5; factory installed in VFD enclosure cover unless otherwise indicated.
	1. Push Buttons, Pilot Lights, and Selector Switches:  Heavy-duty, oiltight type.
	a. Push Buttons:  Maintained and/or momentary as required.
	b. Pilot Lights:  LED types; colors as shown on P&ID’s; push to test.
	c. Selector Switches:  Rotary type.


	B. Bypass contactor auxiliary contact(s) as required.
	C. Control Relays:  Auxiliary and adjustable solid-state time-delay relays.
	D. Phase-Failure, Phase-Reversal, and Undervoltage and Overvoltage Relays:  Solid-state sensing circuit with isolated output contacts for hard-wired connections.  Provide adjustable undervoltage, overvoltage, and time-delay settings.
	1. Current Transformers:  Continuous current rating, basic impulse insulating level (BIL) rating, burden, and accuracy class suitable for connected circuitry.  Comply with IEEE C57.13.

	E. Supplemental Analog Meters:
	1. Elapsed time meter.

	F. Breather and drain assemblies, to maintain interior pressure and release condensation in NEMA 250, Type 4, 4X, and 12 enclosures installed outdoors or in unconditioned interior spaces subject to humidity and temperature swings.
	G. Space heaters, with NC auxiliary contacts, to mitigate condensation in NEMA 250, Type 4, 4X, 12 enclosures installed outdoors or in unconditioned interior spaces subject to humidity and temperature swings.
	H. Cooling Fan and Exhaust System:  For NEMA 250, maintaining enclosure NEMA rating; UL 508 component recognized:  Supply fan, with non-corrosive intake and exhaust grills and filters; 120-V ac; obtained from integral CPT.
	I. Air Conditioning System: For NEMA 250, maintaining enclosure NEMA rating; UL 508 component recognized; sized to maintain internal temperatures at or below 100(F.

	2.9 SOURCE QUALITY CONTROL
	A. Testing:  Test and inspect VFDs according to requirements in NEMA ICS 61800-2.
	1. Test each VFD while connected to its specified motor.
	2. Verification of Performance:  Rate VFDs according to operation of functions and features specified.

	B. VFDs will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Wall-Mounting Controllers:  Install VFDs on walls with tops at uniform height and with disconnect operating handles not higher than 33T79 inches33T above finished floor unless otherwise indicated, and by bolting units to wall or mounting on lightwe...
	B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	C. Install fuses in each fusible-switch VFD.
	D. Install fuses in control circuits if not factory installed.
	E. Install heaters in thermal-overload relays.  Select heaters based on actual nameplate full-load amperes after motors have been installed.
	F. Install, connect, and fuse thermal-protector monitoring relays furnished with motor-driven equipment.
	G. Comply with NECA 1.

	3.2 IDENTIFICATION
	A. Identify VFDs, components, and control wiring.
	1. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.
	2. Label each VFD with engraved nameplate.
	3. Label each enclosure-mounted control and pilot device.


	3.3 CONTROL WIRING INSTALLATION
	A. Install wiring between VFDs and remote devices and facility's central-control system.
	B. Bundle, train, and support wiring in enclosures.
	C. Connect selector switches and other automatic control devices where applicable.
	1. Connect selector switches to bypass only those manual- and automatic control devices that have no safety functions when switches are in manual-control position.
	2. Connect selector switches with control circuit in both manual and automatic positions for safety-type control devices such as low- and high-pressure cutouts, high-temperature cutouts, and motor overload protectors.


	3.4 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Perform tests and inspections.
	C. Acceptance Testing Preparation:
	1. Test insulation resistance for each VFD element, bus, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	D. Tests and Inspections:
	1. Inspect VFD, wiring, components, connections, and equipment installation.
	2. Test insulation resistance for each VFD element, component, connecting motor supply, feeder, and control circuits.
	3. Test continuity of each circuit.
	4. Verify that voltages at VFD locations are within 10 percent of motor nameplate rated voltages.  If outside this range for any motor, notify Engineer before starting the motor(s).
	5. Test each motor for proper phase rotation.
	6. Perform each electrical test and visual and mechanical inspection stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	7. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	8. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and malfunctioning controls and equipment.
	9. Perform voltage and current harmonic test with each VFD running at minimum and maximum speed.  Submit test results for each VFD.  Testing shall be witnessed by the Owner and the Engineer.

	E. VFDs will be considered defective if they do not pass tests and inspections.
	F. Prepare test and inspection reports, including a certified report that identifies the VFD and describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations made after remedial action.

	3.5 ADJUSTING
	A. Program microprocessors for required operational sequences, status indications, alarms, event recording, and display features.  Clear events memory after final acceptance testing and prior to Substantial Completion.
	B. Set field-adjustable switches, auxiliary relays, time-delay relays, timers, and overload-relay pickup and trip ranges.
	C. Adjust the trip settings of MCPs and thermal-magnetic circuit breakers with adjustable, instantaneous trip elements.  Initially adjust to six times the motor nameplate full-load amperes and attempt to start motors several times, allowing for motor ...
	D. Set field-adjustable circuit-breaker trip ranges

	3.6 SPARE PARTS
	A. The following spare parts shall be supplied with each type, or frame size, of VFD:
	1. 3 sets of all replaceable fuses
	2. 3 spare air conditioner or fan filters




	409433 SF - HUMAN MACHINE INTERFACES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This section covers the human-machine interfaces (HMI) used for control and monitoring as indicated on the Contract Documents.  HMI’s include the following:
	1. Operator Interface Terminals (OIT) or touch screens.
	2. Personal Computers or Servers used as HMI’s to the SCADA System.


	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.3 QUALITY ASSURANCE
	A. Hardware to be furnished under this section shall be the product of firms regularly engaged in the design and manufacturing of this type of equipment.  Manufacturer shall assume responsibility for, and guarantee performance of equipment furnished. ...
	B. Examine the Contract Documents and verify that HMI equipment and software being provided is compatible with the requirements.  Provide all necessary accessories to the HMI equipment for a complete and operable system.

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Deliver the HMI hardware as a complete system.


	PART 2 -  PRODUCTS
	2.1 OPERATOR INTERFACE TERMINALS
	A. OITs shall be furnished with hardware to monitor and control equipment being supplied.
	B. OITs shall be 10” color touch screens unless otherwise indicated on the Contract Drawings.  Each OIT shall have the following features:
	1. Has serial and Ethernet ports with built-in communications protocols drivers as required by the project.
	2. Has associated software for programming the OIT and its screens, database, alarms, etc.
	3. Has a 640 x 480 minimum resolution with TFT color screen.
	4. Has at least 64MB of memory.
	5. Has no limitations on the number of screens or tags that may be used as long as within the memory limitations of the OIT.

	C. OIT’s Software – Provide a single licensed copy of the touch screen programming software.  The software shall never expire and shall be licensed in the name of the Owner.
	D. Acceptable Manufacturers
	1. Allen Bradley Panelview Plus 6



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. OIT’s shall be installed on the doors of control panels.  The control panel assembly and installation shall be as required by Section 409513.
	B. OIT’s shall be installed in accordance with the manufacturer’s installation guidelines and instructions.

	3.2 TRAINING
	A. Provide training for the OIT hardware supplied for the project.



	409443 SF - PROGRAMMABLE LOGIC CONTROLLERS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This section covers the programmable logic controllers (PLC) used for control and monitoring as indicated on the Contract Documents.
	B. Provide one full version of PLC programming software that is applicable to the PLC hardware being supplied for the project.  Include auxiliary software (such as communications software, drivers, networking configuration software, etc.) that may be ...

	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Wiring diagrams showing connections to all devices; input and output (I/O), analog and discrete.  The wiring diagrams shall indicate the I/O address point to be used in the PLC programs.
	C. Submit calculations that show the following:
	1. PLC Power Supply Budget
	2. Calculated number of I/O quantities required
	3. Estimated PLC memory usage


	1.3 QUALITY ASSURANCE
	A. Hardware and software to be furnished under this section shall be the product of firms regularly engaged in the design and manufacturing of this type of equipment.  Manufacturer shall assume responsibility for, and guarantee performance of equipmen...
	B. Examine the Contract Documents and verify that PLC equipment and software being provided is compatible with the requirements.  Provide all necessary accessories to the PLC equipment for a complete and operable system.

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Deliver the PLC hardware and software as a complete system in accordance with Section 409000.


	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. PLCs shall be furnished with hardware and software necessary to monitor and control equipment, as listed in the specifications, and shown on the Plans.
	B. Each field input and output shown as an I/O Point shall be connected as per the manufacturers’ recommendations.
	C. The Contractor shall provide the hardware, software, and installation necessary for connecting additional future equipment as indicated on the Plans. In addition to allocating for future I/O, each PLC shall be supplied with a minimum of 20% spare I...
	D. The type of field input and output shall be defined as follows unless specified otherwise on the plans:
	1. Analog inputs and outputs: 4-20mA DC.
	2. Discrete inputs: I/O device shall be a dry contact, inputs shall be powered by the PLC at 24VDC (preferred) or 120VAC.
	3. Discrete outputs: Isolated dry contact outputs.

	E. All PLC I/O shall have I/O modules that are installed and wired at a UL508 Panel Shop.  All I/O points shall be wired down to terminal blocks.  In no way should field wiring go to any part of the PLC assembly.
	F. The PLC shall be capable of handling online program modifications without taking the system offline or requiring a download.
	G. Acceptable Manufacturers
	1. Allen Bradley CompactLogix
	2. Allen Bradley ControlLogix


	2.2 PROCESSORS
	A. The PLC processor shall be a microprocessor based industrial controller with a temperature rating of 0 to 60 degrees C, and a humidity rating of 5 to 85% non-condensing, minimum.
	B. The processor’s memory shall be sized according to the number of I/O points and amount of logic required for the application.  As a minimum, the memory shall be at least 1 megabyte.
	C. The processor shall retain its memory and programming when power is removed.
	D. The processor shall have tag-based memory.

	2.3 PLC POWER SUPPLY
	A. The power supply shall provide power for the processor, and I/O modules. The power supply shall have built-in over voltage and under voltage detection circuitry, protection against overcurrent conditions, and automatic power-up sequence that enable...

	2.4 COMMUNICATIONS NETWORKS
	A. Each PLC shall be equipped with network ports (and corresponding network modules if necessary).  Each PLC shall be equipped with an Ethernet port for connection to the Plant SCADA System.  Additional ports shall be provided for distributed I/O if d...
	B. Ethernet ports shall be setup to communicate with the Allen-Bradley Ethernet/IP protocol.
	C. The PLC shall be programmable through the Ethernet port or through a USB port.

	2.5 INPUT/OUTPUT MODULES
	A. Only I/O modules that have typical wiring diagrams shown in the Contract Drawings shall be allowed for each PLC.
	B. Analog I/O modules shall have a minimum of 12 bits of resolution and shall be setup as 4 to 20 mA signals unless indicated otherwise on the Contract Drawings.  Analog inputs shall be setup to be connected to loop powered (2-wire) or self-powered (4...
	C. Each discrete I/O module shall be fused (fuse body shall be equipped with a blown fuse indicator).  Each discrete output module and shall have interposing relays for each point with form C relay contacts.  Indicator lights shall also be provided on...

	2.6 SPARE PARTS
	A. In addition to the spare parts requirements of Section 409000, provide the following:
	1. One spare processor for each type of PLC processor supplied for the project.
	2. One spare I/O card for every type of I/O card supplied for the project.
	3. One spare PLC power supply for every type supplied for the project.
	4. One spare network adapter for each type of network adapter supplied for the project.
	5. One spare base for rack style PLC’s.



	PART 3 -  EXECUTION
	3.1 FACTORY ACCEPTANCE TESTING
	A. All PLC assemblies shall be built up in control panels and shall be part of a Factory Acceptance Test.  The supplier shall give the Owner and Engineer the opportunity to attend the testing.  Provide a minimum of two weeks’ notice of the testing.

	3.2 INSTALLATION
	A. The PLC assemblies shall be installed in control panels made specifically for the PLC.  The control panel assembly and installation shall be as required by Section 409513.
	B. The PLC assemblies shall be installed in accordance with the manufacturer’s installation guidelines and instructions.

	3.3 TRAINING
	A. Provide training for the PLC hardware supplied for the project.



	409513 SF - PROCESS CONTROL PANELS AND HARDWARE
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This section includes the requirements for all control panels and associated hardware for the project.  This includes, but is not limited to, vendor control panels, PLC panels, local control panels and instrumentation panels.

	1.2 ACTION SUBMITTALS
	A. Provide a comprehensive submittal that includes all control panels supplied by the equipment supplier. The submittal should show that the panels are in conformance with the requirements of this section.  Divide the submittal into the following:
	1. Table of Contents/Index.
	2. Panel Bill of Materials and Design Data.
	3. Panel Shop Drawings.
	4. Panel Hardware Cut Sheets.

	B. The Panel Bill of Materials and Design Data shall include the following:
	1. Each panel will have its own Bill of Materials and Design Data information presented in association with the panel drawings.  The Bill of Materials shall include all hardware inside or on the enclosure.  The design data will include UPS and/or batt...

	C. Panel Shop Drawings:
	1. Show every internal wire and connection diagrammatically.  Show all interfaces between the control panel and external equipment to be connected for power, controls, signal, communications, etc.
	2. All shop drawings shall include a title block with the name of the firm designing the control panels.  The title block shall also include project information, Owner information and/or logo, drawing number and description, revision fields and date.
	3. All shop drawings shall be developed utilizing AutoCAD version 2008 or later.  All shop drawings should be submitted in PDF and AutoCAD formats.
	4. Panel layout drawing(s):
	a. Each control panel shall have shop drawing(s) which depict the front, back, sides and top/bottom of the panel.  This includes showing any hardware mounted on the inside or outside of the panel.
	b. Layout drawings should include subpanel and swing-out panel layouts.
	c. Layout drawings should show locations of panel penetrations for cutouts, conduit entry and/or access plates.
	d. Layout drawings should show all of the components and provide a reference to the bill of materials.
	e. Show the elevations of door devices from the finished floor.

	5. AC and/or DC power distribution diagrams:
	a. Each panel shall show power distribution schematics that show how the panel receives power and feeds all of its internal loads as well as associated external loads.

	6. Communications and/or Network diagrams:
	a. For panels that utilize any means of communications both internally and externally, provide a diagram depicting each communication connection.

	7. Input/Output and/or Internal wiring diagrams
	8. Terminal block diagrams

	D. Provide panel hardware cut sheets for each make and model of equipment being supplied for the project.  The cut sheets should have enough information to verify that the equipment conforms to the Contract Drawings and Specifications.

	1.3 CLOSEOUT SUBMITTALS
	A. Submit the operation and maintenance data, including record control panel drawings for all control panels.

	1.4 QUALITY ASSURANCE
	A. Referenced Standards:
	1. National Electric Code (NEC).
	2. American Society for Testing and Materials (ASTM).
	3. Joint Industrial Council (JIC).
	4. National Electrical Manufacturers Association (NEMA):
	a. ICS 4, Terminal Blocks for Industrial Use.
	b. ICS 6, Enclosures for Industrial Controls and Systems.
	c. 250, Enclosures for Electrical Equipment (1000 V Maximum).

	5. Underwriters Laboratories Inc. (UL):
	a. 50, Enclosures for Electrical Equipment.
	b. 508, Industrial Control Equipment.
	c. 508A, Standard for Industrial Control Panels.


	B. Hardware to be furnished under this section shall be the product of firms regularly engaged in the design and manufacturing of this type of equipment.  Manufacturer shall assume responsibility for, and guarantee performance of equipment furnished. ...
	C. Provide all necessary accessories to the control panels for a complete and operable system.
	D. Provide information for the Contractor for conduit entry locations.  By default the Supplier should assume that conduits will enter the panel primarily from the bottom.  Once approved, conduits shall be placed strategically to best suit the layout ...
	E. All painted control panels shall have matching paint colors and tones.


	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. All control panels shall have an overall NEMA rating suitable for withstanding the mechanical, electrical, thermal stresses, humidity and corrosion that the panel will be subjected to in its installed location.
	B. The following rules shall be followed when determining the NEMA rating requirement for each control panel:
	1. NEMA 1, 3 & 3R shall not be allowed for control panels.
	2. NEMA 4 shall be utilized for outdoor or wet locations in non-corrosive, unclassified areas.  NEMA 4 control panels shall be painted steel.
	3. NEMA 4X shall be utilized in corrosive, unclassified areas.  NEMA 4X enclosures shall be 316SS except for the following exceptions with which the enclosure shall be polycarbonate or fiberglass reinforced polyester (FRP):
	a. Chemical areas or rooms.
	b. Locations where stainless steel is incompatible.
	c. Where specifically noted on the Contract Drawings.

	4. NEMA 7 shall be utilized for classified areas as required by NEC.  NEMA 7 enclosures shall be constructed of cast aluminum.
	5. NEMA 12 shall be utilized in dry, non-corrosive, unclassified areas.  NEMA 12 control panels shall be painted steel.

	C. Each source of foreign voltage shall be isolated by providing disconnecting or pull-apart terminal blocks or a disconnect operable from the control panel front.  Each control panel shall be provided with identified terminal strips for the connectio...
	D. PLC Discrete outputs from the control panel shall be provided by electrically-isolated contacts rated for 10 amps at 120 VAC. Analog inputs and outputs shall be isolated 4 to 20 mA, 2 wire signals with power supply.
	E. Control panel mounted devices shall be mounted a minimum of 3-feet above finished floor elevation.  Touchscreens shall be mounted at a height of 66” from the finished floor to the center of the touchscreen.  All control panels will be situated on h...

	2.2 ENCLOSURES
	A. Enclosures shall be either freestanding, pedestal-mounted or equipment skid-mounted, as indicated.  Internal control components shall be mounted on an internal back-panel or side-panel as required.
	B. Enclosure dimensions indicated on the Contract Drawings are based upon non-certified information and shall be considered the minimum panel size.  It is the responsibility of the Contractor to design the size of all control panels.  When sizing the ...
	1. Maximum panel depth is 24”.  If there are special reasons for a deeper enclosure, approval must first be obtained from the Engineer.
	2. The panel size shall provide space for all equipment, wire-ducts, wire, terminations, and space for future expansion.
	3. If the panel size needs to be enlarged, coordinate with the installing Contractor that there is adequate space for the larger size.  If there is not space, coordinate with the Engineer to come up with a solution.

	C. Materials
	1. Steel panel section faces shall be 12-gauge minimum thickness for free standing panels and 14-gauge minimum thickness for wall-mounted or pedestal-mounted panels.  Materials shall be selected for levelness and smoothness.
	2. Structural shapes and strap steel shall comply with ASTM A 283 - Low and Intermediate Tensile Strength Carbon Steel Plates, Grade C.
	3. Bolting Material:  For outdoor, wet or corrosive areas, all bolting materials shall be 316SS.  In dry, non-corrosive locations, carbon stell may be used.  Commercial quality bolts, nuts, and washers shall be 1/2-inch diameter with UNC threads.  Car...
	4. Control panels shall be structurally designed such that the completed and installed control panels shall safely withstand seismic requirements for the project.  All equipment mounted within the panel shall be properly braced to prevent damage durin...

	D. Acceptable Manufacturers
	1. Hoffman.
	2. Saginaw.
	3. Or Approved Equal.


	2.3 CONTROL PANEL ASSEMBLY
	A. General
	1. The following requirements must be met when mounting to the back panels or side panels of the control panel:
	a. Holes shall be drilled and tapped with less than 50% diminishment in thread.
	b. Backpan shall be cleaned front and back after any drilling and tapping.
	c. Tek Screws are not acceptable.
	d. Any component mounted to a back panel or side panel shall be mounted at an exact square to the vertical and horizontal planes.
	e. Any duct running between back panels and side panels shall align horizontally with no overlaps.
	f. All DIN rail mounted to the panels shall have ½” stand-offs allowing for wires and other equipment to be routed beneath the rail if necessary.

	2. Enclosure doors shall be flush fitting, gasketed, and be of the hinged lift-off type with lockable door handles.  A common key shall be provided for the doors on each panel assembly.  Removable access panels shall be provided with dished handle fas...
	a. The flanged edges of panels shall be straight and smooth.  Corners shall be welded and ground smooth.
	b. The face of the panel shall be true and level after flanging.
	c. Panel cutouts and holes may be cut or drilled by any standard method that does not cause deformation.  Burrs shall be ground smooth.
	d. Adjacent panels shall assemble with faces flush.  Gaps or cracks shall not be visible from the front of the assembled instrument board.
	e. Panels shall be self-supporting.

	3. Control panels that are supplied with three phase power and/or are powering motor loads shall be supplied with a main feeder disconnect that is door operated.  The door operator for the disconnect shall be defeat-able with a screwdriver.  If the up...

	B. Preparation of Bare Metal Panel Surfaces
	1. Grind high spots, burrs, and rough spots.
	2. Sand or sandblast to a smooth, clean, bright finish.
	3. Every trace of oil shall be removed with a solvent.
	4. Apply the first coat of primer immediately.

	C. 34TPanel Finishing
	1. 34TRepair damaged primer on inside surfaces.
	2. 34TApply primer to the entire panel surface.
	3. 34TApply 2 coats of satin finish lacquer enamel over the entire surface.
	4. 34TColors shall match original paint color.

	D. Instrument Finishing:  The final coat applied to painted surfaces of instrument cases, doors, or bezels which are visible from the front of panels shall be manufacturer's standard unless otherwise indicated.  Black japan or "crinkle" finishes on in...
	E. Mounting of Instruments
	1. The panel shop shall provide cutouts and shall mount instrument items indicated to be panel mounted, including any instruments indicated to be furnished by other vendors but installed in the panel.
	2. The panel shop shall also mount behind the panels other instrument accessory items as required.
	3. Equipment mounted at the rear of panel shall be installed to allow for commissioning adjustments, servicing requirements, and cover removal
	4. Spare space shall be kept clear of wiring, etc., to give maximum space for future additions.
	5. All equipment mounted with fasteners shall be mounted with grade 5 or greater Phillips head fasteners.

	F. Electrical Requirements
	1. Each panel shall be serialized with its own UL serial number and label.
	2. Each terminal block shall have a printed label as shown on the panel drawings.  Hand written labels in any location of the panel will not be accepted.  Wiring shall be identified with printed tubular wire end markers.
	3. Back panels and side panels shall have visible machine printed adhesive labels that detail the following items:
	a. Terminal block torque ratings for field connections.
	b. Terminal block sections as detailed in the panel drawings.
	c. All equipment within the panel including, but not limited to, PLCs, switches, circuit breakers, UPS, Power Supplies, and any other piece of equipment.

	4. Screw torque shall not exceed 0.4 N*M (4.4 Lb*In) (7 Lb-In).
	5. Wire duct for AC signals and wiring shall be light grey.  All duct for DC signals shall be white.  Wiring for AC circuits and DC circuits must be kept within their respective ducts.
	6. Freestanding panels shall be provided with switched lighting as indicated in the panel drawings.
	7. Freestanding panels shall be provided with a 15 amp, 120 volt, service outlet circuit within the back-of-panel area as shown in the panel drawings.
	8. Wall-mounted or pedestal-mounted panels shall be sized to adequately dissipate heat generated by equipment mounted in or on the panel.
	9. Outdoor panels shall be provided with thermostatically-controlled heaters to maintain inside temperatures between above 40(F.
	10. Any panel with heat producing equipment such as a PLC, UPS or VFD shall have cooling capabilities to maintain the inside temperature below 104(F.
	11. All outdoor panels equipped with heating and/or cooling shall be insulated with a minimum R value of 2.0.
	12. Provide a laminated fuse list matrix detailing fuse numbers and sizes mounted on the inside of the enclosure door.  The fuse list matrix must be easily visible and at minimum size 14 font.  Hand written fuse matrices will not be accepted. See pane...
	13. Provide a pocket mount on the inside of each panel door large enough to hold type 8.5 x 11 size paper.  See panel drawings for approximate locations.  Pockets must be accessible with no equipment obstructing the entrance of the pocket for at least...
	14. Where required crimped fork or ring terminals will be properly installed on the conductors for connection integrity.
	15. Signal and Control Circuit Wiring
	a. Wire type and sizes:  Conductors shall be flexible stranded tin machine tool wire, UL 1015 listed Type MTW, and shall be rated 600 volts.  Wires for instrument signal circuits and alarm input circuits shall be 14 AWG.  Other wires, including shield...
	b. Wire Insulation Colors:  Conductors supplying 120 VAC power on the line side of a disconnecting switch shall have a black insulation for the ungrounded conductor.  Grounded circuit conductors shall have white insulation.  Insulation for ungrounded ...
	c. Wire Marking:  Wire numbers shall be marked using white numbered wire markers made from plastic-coated cloth, Brady Type B 500 or equal, or shall be heat shrink plastic.  Wire labels must be machine printed.  All conductors within the control panel...
	d. For case grounding, panels shall be provided with a ground lug complete with solderless connector for one no. 1 AWG bare stranded copper cable.
	e. Panel doors shall be connected to panel ground.
	f. Wire Fastening:  Provision shall be made utilizing cable tie bases such as type CTM1 or equivalent, fastened inside the wire duct to allow for the fastening of the shop wire harnesses upon final installation.

	16. Power Supply Wiring
	a. Unless otherwise indicated, control power shall be 120 VAC.  Where the electrical power supply to the control panel is something other than 120 VAC, the control panel shall be provided with a control panel transformer.  Control conductors shall be ...
	b. At a location near the top of the panel (or bottom), the panel fabricator shall provide terminal box connections for the main power supply entry.

	17. Signal Wiring
	a. Signal wire shall be shielded twisted pair or triads.  Cable shall be 18 AWG copper signal wires.
	b. Color code for instrument signal wiring shall be as follows:
	1) Positive (+) – Red or Clear
	2) Negative (-) – Black

	c. Multiconductor cables where indicated shall consist of no. 16 AWG copper signal wires twisted in pairs with 90-C, 600 V fault insulation.  A copper drain wire shall be provided for the bundle with a wrap of aluminum polyester shield.  The overall b...
	d. RTD cabling shall be Belden 8770 cabling or equal.
	e. Multi-conductor cables, wireways, and conduit shall be sized to allow for 25 percent spare signal wire.

	18. Wiring run to control devices on the front panels shall be tied together at short intervals with nylon wire ties and be secured to the inside face of the panel using adhesive mounts.
	19. Wiring to rear terminals on panel-mount instruments shall be in plastic wireways secured to horizontal brackets above or below the instruments in about the same plane as the rear of the instruments.

	G. Labor and Workmanship:  Panels shall be fabricated, piped, and wired by fully qualified workmen who are properly trained, experienced, and supervised.

	2.4 CONTROL PANEL COMPONENTS
	A. Nameplates and labels
	1. All control components within the control panel shall be labeled with adhesive labels that have a thermal transfer type ink system on a UL-508A approved label.  Labels shall be provided for marking wire ducts, terminal block sections, PLC modules, ...
	2. All components on the exterior of the control panel shall have nameplates fabricated from black-letter, white-face laminated plastic engraving stock, Rowmark Ultramatte or equal.  Engraved characters shall be block style with no characters smaller ...

	B. Pilot Devices
	1. Provide pilot devices from a single manufacturer.
	2. Pilot devices shall have NEMA ratings that match the overall control panel rating.  They shall be 30mm in diameter and heavy duty.
	3. All pilot devices shall have an associated nameplate that clearly describes the function of the device.
	4. Pilot lights shall be LED and shall have colors as follows:
	a. The Contract Drawings shall take precedence for light colors.  Refer to the P&ID’s and schematics.
	b. On/Running/Opened: Green.
	c. Off/Stopped/Closed: Red.
	d. Power: White.
	e. Alarm/Fail: Red.

	5. Acceptable Manufacturers
	a. Square D Types K (for NEMA 4 or 12) or Types SK (NEMA 4X).
	b. Allen-Bradley Types 800T (NEMA 4/12) or Types 800H (NEMA 4X, 7).
	c. Or Approved Equal.


	C. Door Mounted Meters
	1. Digital Process Meters
	a. Provide digital process meters to display a numeric process value as required by the Contract Drawings.
	b. The meter shall accept and re-transmit an analog input signal which is in proportion with the process value.  The meter shall be capable of receiving the following signals:
	1) 0 or 4 to 20 mA current.
	2) 0 to 5 or 10 DC volts.
	3) RTD and Thermocouple type inputs.

	c. The meter shall be programmable to scale the numeric display to process engineering units.  It shall be capable of showing up to three decimal points.
	d. The meter shall be capable of powering the input and re-transmitted signal.
	e. Acceptable Manufacturers:
	1) Precision Digital Trident Series.
	2) Red Lion PAX Series.
	3) Or Approved Equal.


	2. Elapsed Time Meters (ETM)
	a. Provide ETM’s for each motor and/or machine provided for the project.  Each ETM shall accumulate hours in tenths of an hour.
	b. The ETM enclosure shall be panel mount, polycarbonate, shock resistant and totally sealed.
	c. Acceptable Manufacturers:
	1) Hobbs 20000 Series.
	2) Or Approved Equal.



	D. Terminal Blocks
	1. Terminal blocks shall mount on standard DIN rail, and be of the size required for conductors therein.  A minimum of 25 percent spares shall be provided in each terminal box.  No more than 2 conductors shall be allowed per termination.  Jumper bar a...
	2. Grounding terminal blocks shall be provided for instrumentation cable shields.  The terminal blocks shall have distinctive 2-color bodies yellow and green, and shall be mounted to the DIN rail with metal screw down type clamps, providing a positive...
	3. Terminal blocks shall be available in a variety of colors, including red, green, blue, gray, black, yellow, and orange.
	4. DIN mount fuse holders shall have blown fuse indicators for DC and AC circuits.  Fuse holders shall be of the compression clamp type.  Fuse holders shall be U.L. listed, and rated for 600 Volts.  Fuse sizes shall not exceed the U.L. current rating ...
	5. Terminal blocks for 4 to 20 milliamp signals shall have knife disconnect switches, and accessible test points for testing and measurement of current loop signals, without the need for removing wire terminations.
	6. Approved Manufacturers
	a. Phoenix Contact UT Series.
	b. Allen-Bradley 1492 Series.
	c. Or Approved Equal.


	E. DIN Rail
	1. DIN rail shall be prepunched, RoHS compliant, treated with galvanic zinc plating and passivation.  Symmetrical DIN rail shall be 35 mm X 15 mm.
	2. Acceptable Manufacturers
	a. Iboco Omega 3AF.
	b. Or Approved Equal.


	F. Wire Ducts
	1. Wire ducts shall have narrow slots (approximately every ½”) to accommodate high-density terminal blocks and other hardware.
	2. Wire ducts shall be made of lead-free PVC, shall be UL rated for continuous use up to 122(F, and shall be flame retardant.
	3. Wire duct colors shall be as follows:
	a. Light grey for all wiring 120V and higher.
	b. White for all wiring 48V and lower.
	c. Blue for all intrinsically safe wiring.

	4. Acceptable Manufacturers
	a. Panduit Type F Series.
	b. Or Approved Equal.


	G. Surge Protection Devices
	1. Provide a Surge Protection Device (SPD) for power feeds which feed power to the control panel.
	2. Each SPD shall have a short circuit current rating that exceeds the rating of the power feed that it is protecting.
	3. All SPD’s shall be properly grounded to the ground grid per NEC and per the SPD manufacturer’s recommendations.
	4. Three phase power feeds and single phase power feeds for non-sensitive loads.
	a. Provide a parallel, DIN rail mountable, SPD whose location is immediately downstream of the main panel disconnect or circuit breaker.
	b. Capable of handling a 10kA surge current.
	c. Acceptable Manufacturers
	1) Transtector 12R Series.
	2) Or Approved Equal.


	5. Single phase power feeds for control panels with sensitive electronics
	a. Provide an inline, DIN rail mountable, SPD that also provides EMI filtering.
	b. The SPD shall be capable of handling a 10kA surge current.
	c. The inline SPD shall have a set of dry contacts that indicate when the unit is healthy and operating correctly.
	d. Acceptable Manufacturers
	1) Phoenix Contact SFP Series.
	2) Or Approved Equal.


	6. Low Voltage Signals
	a. Provide surge protection for low-voltage signals where shown on the Contract Drawings.
	b. Acceptable Manufacturers
	1) Phoenix Contact Termitrab.
	2) Or Approved Equal.


	7. Coaxial Transmission Lines
	a. For radio type systems, provide surge/lightning protection for all coaxial lines leaving the control panel.
	b. Surge/lightning protectors shall be rated for the frequency at which signals are to be transmitted on the cabling.
	c. Acceptable manufacturers
	1) Polyphaser.
	2) Or Approved Equal.



	H. Circuit Breakers
	1. Circuit breakers shall meet the requirements of Section 262816.
	2. Provide a main circuit breaker with panel disconnect if required as described in 2.3.A.
	3. All control panels fed by 120VAC shall have a main DIN rail mounted circuit breaker.
	4. The following types of loads shall be individually fed by circuit breakers:
	a. Panel mounted receptacles.
	b. UPS equipment.
	c. DC Power Supplies.

	5. Circuit breakers shall be sized according to the loads they are powering.
	6. Acceptable Manufacturers
	a. Square D.
	b. Cutler Hammer.
	c. Or Approved Equal.


	I. Motor Controllers
	1. All motor controllers shall meet the requirements of Division 26.

	J. Uninterruptible Power Supplies (UPS)
	1. All UPS equipment shall meet the requirements of Section 263353.
	2. UPS equipment intended to be installed in control panels shall meet the following criteria:
	a. The UPS shall be UL listed and shall maintain the UL listing of the control apnel.
	b. The UPS shall be properly mounted to withstand vibration and seismic requirements for the project.
	c. The UPS shall be sized for 200% of the calculated panel load.
	d. The UPS shall have a minimum backup time of 30 minutes unless specifically stated as otherwise on the Contract Drawings.
	e. For PLC panels, the UPS shall be equipped with dry contacts for monitoring the UPS for any alarm conditions and low battery.

	3. Where specifically shown on the Contract Drawings, an industrial DC UPS may be used as backup power for the control panel.  This will typically be the case where all critical loads are at 24VDC.
	4. Unless indicated as otherwise on the Contract Drawings, the UPS equipment shall be the line-interative type and operate at 120VAC.
	5. UPS equipment shall provide surge, EMI
	6. Acceptable Manufacturers
	a. Powerware 5000 series (line-interactive) or 9000 series (online).
	b. Sola SDU Series (24VDC UPS).
	c. Or Approved Equal.


	K. Power Supplies
	1. Provide 24VDC Power Supplies or other DC voltages as required for the application.
	2. All power supplies shall be oversized for a minimum 150% of the calculated load.
	3. All power supplies shall be properly protected by a DIN rail mount circuit breaker whose trip rating is per the manufacturer’s recommendation.
	4. All power supplies shall have a set of dry contacts that indicate when the power supply is operating normally.
	5. Where shown on the Contract Drawings, provide redundant power supplies and corresponding diodes.
	6. Power supplies shall meet the following criteria:
	a. Input Voltage: 100 to 240VAC.
	b. Output Voltage: ±1% of rated output.
	c. Operating Temperature: 0(C to 60(C.
	d. Built in transient surge protection.
	e. DIN rail mountable, metal housing.

	7. Acceptable Manufacturers
	a. Phoenix Contact Quint Series.
	b. Or Approved Equal.


	L. Signal Isolators/Converters
	1. Furnish signal isolators as required that optically isolate the input signal from the output signal.  If output signal is to be a different type of signal than the output than the isolator shall convert the signal as required.
	2. Isolators output shall be adjustable for zero and span.
	3. If input signal is part of a Hart system, the isolator shall be made specifically to pass on the Hart signal.
	4. Acceptable Manufacturers
	a. Phoenix Contact.
	b. Action Instruments.
	c. Or Approved Equal.


	M. Intrinsically Safe Barriers
	1. Provide intrinsically safe barriers wherever analog or discrete input signals are coming from classified areas.
	2. Intrinsically safe barriers shall be located in their own enclosure whose assembly is UL rated.  Install the barriers and field wiring as per the requirements of NEC and the manufacturer’s installation guidelines.
	3. If input signal is part of a Hart system, the isolator shall be made specifically to pass on the Hart signal.
	4. Acceptable Manufacturers
	a. Phoenix Contact.
	b. Pepperl Fuchs.
	c. Or Approved Equal.


	N. Relays
	1. Provide relays whose contact ratings are sized according to the load requirements and size of the protection device associated with the circuit in which the contacts are wired.  As a minimum contact ratings shall be 10A resistive up to 250VAC.
	2. Provide relays whose coil voltage is as required by the application.
	3. Relays with DC rated coils shall have a freewheel diode installed across the coil.
	4. Relays with AC rated coils shall have a surge suppressor installed across the coil.
	5. Relays shall have based with relays which plug into the base.  Bases shall have screw-type connections.
	6. Relays shall have an LED indicating when the relay is coil is energized.
	7. Provide enough relay contacts for each relay as required by the application.  If the number of contacts required exceeds the number of contacts on the relay, provide additional relay(s) to provide enough sets of contacts.
	8. Acceptable Manufacturers
	a. Idec R Series.
	b. Allen-Bradley 700H Series.
	c. Or Approved Equal.


	O. Time Delay Relays
	1. Provide time delay relays to control on and off delay times as required by the application.
	2. Time delay relays shall meet the requirements of relays as listed above with the following additional requirements:
	a. Time delay shall be adjustable from 0.1 seconds to 600 hours.
	b. Timers shall be multi-function and shall be capable of providing on-delay, off-delay, cycle timing and one-shot type timing control.

	3. Acceptable Manufacturers
	a. Idec RTE Series.
	b. Phoenix Contact ETD Series.
	c. Or Approved Equal.


	P. Panel HVAC Components
	1. Provide heating, ventilation, and air conditioning, devices in order to maintain all components within the control panel within the acceptable range as specified in Section 409000.
	2. HVAC equipment shall maintain the required NEMA rating for the control panel assembly.
	3. Externally mounted HVAC equipment (such as air-to-air exchangers or air conditioners) shall be housed in an enclosure whose material matches the material of the control panel.  Where in corrosive environments, all components that will come in conta...
	4. All HVAC equipment shall be UL rated.  For equipment mounted on the control panel, the equipment shall have a corresponding NEMA rating.
	5. Provide power as required for the HVAC equipment.  HVAC loads shall be included in feeder and control power transformer sizing calculations.
	6. Panel Heating
	a. Heating shall be provided when ambient temperatures are expected to fall below the allowed range as specified in Section 409000.  As a minimum, heating shall be sized to keep the panel temperature at or above 50(F.
	b. Except for small anti-condensating heaters, heating equipment shall have fans which distribute the heat throughout the enclosure.  Heaters shall be installed according to the manufacturer’s installation instructions.  Provide enough space between t...
	c. Provide anti-condensating heaters for all outdoor enclosures which house electronics, instrumentation and/or motor controllers.
	d. All heaters shall be thermostatically controlled by a DIN rail mounted thermostat.
	e. Acceptable Manufacturers
	1) Hoffman.
	2) Or Approved Equal.


	7. Panel Ventilation
	a. Where ventilation is determined to maintain the control panel’s maximum temperature as required by Section 409000, the following requirements shall be adhered to:
	1) Ventilation shall maintain the required NEMA rating for the control panel assembly.
	2) For indoor, non-corrosive locations (panels with NEMA 12 ratings), conventional ventilation with fans and vents may be used.
	3) For corrosive or outdoor locations, side or top mounted air-to-air heat exchangers shall be used.

	b. The fan(s) and corresponding vents or air-to-air heat exchangers shall be properly sized and located to move enough air through the panel to remove the generated heat as well as allow air flow across all heat generating equipment.
	c. All ventilation shall be thermostatically controlled by a DIN rail mounted thermostat.
	d. Acceptable Manufacturers
	1) Hoffman.
	2) Pfannenberg.
	3) Or Approved Equal.


	8. Panel Air Conditioning
	a. Where it is deemed necessary to air condition a control panel to maintain the control panel’s maximum temperature as required by Section 409000, the following requirements shall be adhered to:
	1) Air conditioners shall be side or top mounted and shall be sized based upon the heat generated within the control panel, the maximum outside air temperature, and the amount of sunlight the control panel may be exposed to.  Air conditioners shall be...
	2) Air conditioners shall be thermostatically controlled by a DIN rail mounted thermostat.  In addition, the air conditioner shall turn off if the panel door(s) are not closed.

	b. Acceptable Manufacturers
	1) Hoffman.
	2) Pfannenberg.
	3) Thermal Edge.
	4) Kooltronics.





	PART 3 -  EXECUTION
	3.1 FACTORY ACCEPTANCE TESTING
	A. All control panels shall be factory acceptance tested (FAT).

	3.2 INSTALLATION
	A. All control panels shall be installed so that their surfaces are plumb and level.
	B. All control panels shall be properly mounted so as to withstand the seismic requirements for the Site.  Anchor panels securely to the wall or floor at each corner as a minimum.
	C. Control panels shall have been designed according to locations for conduit entry.  Floor mounted panels in electrical rooms shall have cutouts in the bottom of the enclosure that were cutout by the panel shop.  All conduit holes shall be cut in the...
	D. Field wiring
	1. Wires that are terminated in control panels after permanent panel installation are deemed as field wires.  Field wiring shall be installed in the allocated wire ducts and shall be properly labeled and terminated.
	2. All field wires shall be long enough to reach each corner of the enclosure.  Neatly coil up extra wire length at the bottom of the enclosure.  Do not use the wire ducts for storing extra wire length.
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