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1. Proposal Introduction/System Overview & Supplier Experience  
 

A. Proposal Introduction  
i. Introduction 

 

B. Corporate Experience 
i. Information Regarding Claro’s Staff 
ii. Corporate Profiles & Personnel 

• Claro Environmental Technologies – Brief Introduction 
 

2. Form of Proposal (Vortex Grit Removal & Classifier – Section N°. 46 53 00) 
 

   A. General Proponent Information 
 

B. System #2 Submission Forms – Vortex Grit Removal & Classifier   

1. Form of Proposal 
1.1 Financial Details 
1.2 Technical Details 

.1 Vortex Grit System Description. 

.2 Claro Contact Reference List (previous installations) 
.1 Fort Nelson, BC 
.2 Fort St John, BC 
.3 Chalk River, ON 
.4 Virden, MB 
.5 St-Felix-de-Valois, QC 

.3 Additional Grit Removal Installation Photographs 
 

C. Design and Supply Schedule Summary + Sample Warranty Statement 
 

3. Technical Proposal 
 

A. Drawings including dimensions, weights, materials of construction & general details  

i. Detailed Scope of Supply, Materials of Construction & Weights 
ii. Plans, Sections & General Arrangement Drawings 

.1 General Layout & Implantation Drawings – Ingleside, ON (8.5” x 11” & 11” x 17” format) 

.2 Grit Classifier – Sample Drawing & Photograph 

.3 Control Panel – Sample Drawings & Dimensions 
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.4 P&ID Drawing (Preliminary) 

.5 Control Panel – Sample HMI Touch Screens  
iii. Sample Control Narrative – Ingleside WWTP, ON (Preliminary) 
iv. Deviations Listing (Separate Section As Specified) 

 

B. Work (Install & Supply) to Be Completed by the Installing Contractor 
i.  Contractor Installation Requirements Outline 

.1 Installation of Mechanical Equipment – Outline 

.2 Power Supply & Control Wiring Summary 

.3 Service Water Supply Requirements Summary
 

C. Vortex Grit Removal System Training Agenda – Ingleside WWTP, ON (Duration: 
approx. 2.5 hours)  

 

D. Brochures / Catalog Cuts: Vortex Unit, Classifier & Auxiliary Equipment  
i. Claro Vortex Brochure 
ii.  Claro Shaftless Spiral Grit Classifier Brochure 
iii. Ball Valves 
iv. Solenoid Valves 
v. Y-strainer – if required 
vi. Grit Pump 
vii. Hydrocyclones 
viii. High Level Switch – Vibronic Fork Type 

 

E. O&M Manuals – Vortex Grit Removal & Classifier  
i. Vortex Unit Manual (Sample) 
ii. Classifier Manual (Sample) 

 

4. Other Considerations 
 

A. Recommended Spare Parts 
B. Operation Requirements / Estimated Operational Costs 
C. Ancillary Components (by others/owner) 
D. Support Services Provided by Supplier 
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Project:  
 

Municipal Authority: 

Ingleside WWTP Upgrades, ON                                            14 September 2020  
 

Township of South Stormont, ON                   Ref#: Ingleside, NS; 17017-Q-00 

RFP Contact:  EVB Engineering  
Attention: Jamie Baker, P.Eng., 800 Second St. W., Cornwall, ON K6J 1H6;  T.: 
613.935.3775 (220); Questions relating to T&C or Technical specifications: 
jamie.baker@evbengineering.com 
Closing: 15 September 2020, at 2:00 p.m. local Eastern Daylight Time (EDT). 
    

Claro Representative: 
(Ontario)  

Scott Lenhardt, P.Eng., Pro Aqua, Inc., 264 Bronte Street South, Unit #7, 
Milton, ON L9T 5A3; T.: 905.864.9311 (228); C.: 905.330.9244; 
scott@proaquasales.com. 

Subject: Supply & Delivery of Vortex Grit Removal & Classifier, Section 46 53 00; 
Request for Proposals; Township of South Stormont, Ingleside WWTP Process 
Equipment Pre-Selection, RFP No. 14 - 2020, ON; EVB Engineering. Including 
all addenda. 

 

 
A. Proposal Introduction  
 

Claro has the pleasure of offering a design & costs proposal for the subject grit 
removal equipment for the Ingleside WWTP. We are proposing two (2) x 360 degree 
model vortexes that match the arrangement outlined in the RFP document drawings. 
The system is provided at special preselection costing and with a 5-year warranty. 

The design embodies a proven grit removal technology and provides for a high 
level of protection for downstream equipment and tanks. Our grit systems also work 
in tandem with the screenings filter mat operational philosophy of the proposed Claro 
3mm step screens that capture a significant fraction of grit and contaminants in 
advance of the vortex systems – and thus help to yield a cleaner, drier product with 
no standing water within the bin and an option to use a hygienic bagging system. 

 

The proposed Claro grit removal system is composed of: 
� Two (2) 360-degree forced vortex units that are constituted of all AISI 316L wetted 

components including: drive tube, paddle system, in-tank grit extraction piping, water 
scour & air scour piping and solenoids. The paddle system is driven by a hardened 
steel component planetary gear drive & a Class 1, Div. I-rated 600/3/60 motor.  Planetary gear 
drive has a service factor of  >20. 

 

� Two (2) 4x4” self-priming Gorman-Rupp Super T grit pumps (one pump for each vortex unit). 
The self-priming Gorman-Rupp pump is built with wetted hardened steel construction for better 
resistance against abrasion. This hardened steel is Grade 4 Austempered Ductile Iron. An optional 
side channel blower is provided for the vortex air scour to further separate organics from the 
captured grit, which aims to provide an even cleaner, drier grit product. One side channel blower 
is provided for duty for both vortex units since it operates infrequently (perhaps 6-15 minutes 
maximum per day) and is not a critical function item. Air can also be tapped from the existing 
SBR aeration blower line in lieu (or) the units can also operate without air scour (to be discussed). 

 

claroglobal.com 
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� One (1) AISI 316L shaftless spiral grit classifier c/w two (2) hydrocyclones and support stand. The 
classifier shaftless spiral is made of special Swedish cold rolled micro alloy flat bar with a nominal 
Brinell Hardness of 225 – the best material for resilience and abrasion resistance for grit extraction 
applications. Claro employs Swedish micro alloy steel in screenings, grit, dewatered sludge & 
other conveying applications. Even in grit applications such as grit classifiers and aerated grit 
tanks, the proposed spiral material has a superior performance to ‘chrome alloy,’ 44W or Hardox 
edged welded steel spirals. Service life in screenings applications is typically in excess of 15 years 
and often significantly greater. Swedish micro alloy spirals at ROPEC (Ottawa, ON) & Moncton, 
NB aerated grit screws provided 25+ years service before PM replacement. The spiral is supported 
by Hardox bars welded to a 2mm stainless steel subliner (max. length 1200 mm) for ease of 
eventual replacement. The proposed shaftless spiral classifier design does not incorporate bottom 
bearings & seals, which eventually leak and require maintenance that tends to include operator 
entry into the sedimentation tank. Outlet provided with an optional hygienic bagger.  Extended 
extraction conveyor to match bin location provided if required. 

 

All motors and instrumentation are rated for a minimum Class 1, Div. I explosion-proof environment.  
All mechanical equipment is fabricated under ISO 9001 & ISO 14001 certification.  

 

The proposed Claro control system is composed of: 
� One (1) main control panel including local HOA control stations: we have proposed our 

recommended grit removal control panel design c/w 12” colour intuitive graphic interface and 
Allen-Bradley CompactLogix PLC. The panel also includes all starters and other elements for a 
fully-functional plug-&-play control system as specified.  

 

Thank you for reviewing our proposal materials. If you have comments or questions, please feel 
free to contact us or Scott Lenhardt of Pro Aqua, our Ontario manufacturer’s representative. We will 
be happy to make modifications to this proposal that reflect your project application needs. We would 
also be pleased to provide a complete technical presentation in your offices. 
 

Thank you & regards, 
 

Peter Lipert Jr. 
 
 

Peter Lipert Jr.    
General Manager   
3065, rue Peugeot, 
Suite 100    
Laval, QC  H7L 5C4          Cell.: 514.562.4575                              pjr@claroglobal.com 
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B. Corporate Experience 

 

• The following personnel would be most directly involved in the design & implementation 
of the Ingleside screening application: 

 

1) Lead Designer (& Author of this Proposal): Peter Lipert Jr. (General Manager, Claro): 
Fourteen (14) years experience with the proposed grit system including controls design 
& operator training. Peter also has started-up all of the systems currently operating in 
Canada.  

2) Design Review & Support: Daniel De Carufel, P.Eng. (Senior Project Engineer, Claro): 
30 years experience in the wastewater treatment field including grit removal & classifier 
systems. 

3) Control Panel Design & Programming: Claude Samson (Franklin Empire Inc): Mr. 
Samson has designed & programmed all of our control panels for the past 15 years. 20+ 
years experience in the field. Mr. Samson works at a custom control panel builder nested 
inside our builder, Franklin Empire. Mr. Samson accompanies the Claro commissioning 
technician for start-up to ensure that the start-up/SCADA integration unfolds smoothly. 
There are 3 additional programmers with knowledge & experience of Claro panels & 
start-up procedures: Jean-François Beland, Laurie Myriam Lavigne, & Sébastien 
Ouellet. 

 

• Below, the key office personnel who would be supporting the project: 
 

4) Design Review & Support: Peter Lipert Sr. (Technical Director, Claro): Fourteen (14) 
years experience with the proposed grit removal system. 35 years experience as a 
designer/inventor in the field of wastewater treatment.  

5) Additional Project Management: Teva Forgue (Project Manager, Claro): Twenty (20) 
years experience in project management & applications design for municipal wastewater 
and industrial applications. 

6) Mellegard & Naij AB, Sweden – brief profile below. 

 

This section includes a brief description of the corporate profile of the supplier firm including 
Canadian representatives and years in the Canadian market. The following is identified: staff 
and their location, and who will be available for servicing and maintenance assistance after 
the commissioning of the process equipment is complete.  

 

• Claro Environmental Technologies – Brief Introduction 
 

Claro is a Canadian designer, manufacturer and distributor of OEM wastewater treatment 
equipment systems. Claro is responsible for overall grit removal system design, 
commissioning, & aftersales support, including controls, installation supervision, system 
optimization & operator training.  

 

In addition to the staff dedicated to this project cited above, Claro has extensive 
experience in the implementation of grit removal systems, is committed to the best value 
engineering solution at the design phase and conscientious follow-up on an on-going, 
periodic basis after start-up. Claro has a 24-hour hotline for operations & maintenance 
advice. The line is typically staffed by Claro General Manager, Peter Lipert. Claro is also 1 
hour and 20 minutes drive from Ingleside. We welcome questions & comments at any time. 

 

Experienced local Ontario-based support: Providing treatment solutions and process 
equipment for the water and wastewater industries for 30 years, Pro Aqua is Claro’s Ontario 
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representative. Pro Aqua offers professional local process equipment support based in 
Milton, ON – approx. 4 hours & 20 minutes from Ingleside, ON. 

 

 

 is located in Laval, Quebec (10 minutes outside Montreal); 24-hour tel.: 
514.562.4575. 
 

: Claro manufacturer’s representative is located at: 264 Bronte Street 
South, Unit #7, Milton, ON, L9T 5A3; T.: 905.864.9311; https://proaquasales.com  

 
The maintenance requirements for the vortex grit removal units, classifiers & grit pumps 

are minimal. Spare parts requirements have also proven to be exceptionally low. Once 
required, however, Claro has the resources to support operators & a full complement of 
spares for every system that it implements. 

 
 

In addition to screening systems, Claro designs and 
manufactures fine screening, shaftless spiral conveyor, 
anaerobic digestion, and heat exchanger & heat recovery 
equipment (for more information, please see: 
www.claroglobal.com). Claro has demonstrated its 
design & project management proficiency by 
implementing these OEM designs for clients such the 
City of Edmonton, Gold Bar WWTP (main plant; 6 x 110 
ft. dia. digesters + 11 heat exchangers & 2 x 33 m. long 
aerated grit tank retrofits), Metro Toronto (7 x 110 ft. dia. 
digesters), Thunder Bay (4 x 70 ft. dia. digesters), London 
(1 x heat recovery heat exchanger for incinerator ash 
slurry), City of Laval (2 x aerated grit tank retrofits), Cornwall (2 x automated conveyor 
sludge outloading system), 8 x 110 ft digesters for the City of Bogotá and other projects. 
As a technology company, our senior engineering staff offers a flexibility of approach that 
balances existing methods with a proven track record of innovation and project-specific 
solutions. 

 

Claro is partnered with an ISO 9001-certified stainless steel-only fabrication shop 
located in Montreal that fabricates all of our OEM equipment and can address all elements 
of fabrication on an expedited schedule.  

 

Claro is represented in Canada by: 
 

- Sansom  (http://sansom.ca): New Brunswick, Nova Scotia, Newfoundland & 
Labrador, & Prince Edward Island. 

- Brault Maxtech  (http://www.braultmaxtech.com/en/index.asp): Québec 
- Pro Aqua  (http://www.proaquasales.com): Ontario  
- Mequipco  (http://www.mequipco.com/index.html): Manitoba, Saskatchewan, 

Alberta, British Colombia & NWT. 
 

Claro is a privately-held, family company that is federally incorporated in Canada. It was 
founded in 2005 & incorporated in 2006. 
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A. General Proponent Information – Need to update form to include Addenda 2, 3 
 

  

4 

14th 
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B. System #2 Submission Forms – Vortex Grit Removal & Classifier 
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1.1 FINANCIAL DETAILS 
 

1.  Supply and delivery of the Vortex Grit Removal Units, Grit Pumps 
and Grit Classifier and the associated equipment complete as 
specified. 

 

1a. Vortex Grit Units 
 

1b. Grit Pumps 
 

1c. Grit Classifier 
 
1d. Vortex Grit PLC Control Panel (Addendum 4 Line Item) 

 
 
 
 
$ 125,600 CAD 

 
$   29,625 CAD 

 
$   60,335 CAD 
 
$   68,190 CAD 
  

2.  Preparation and delivery of Shop Drawings. 
 

$     5,000 CAD 

3.  Services  at  site,  including  all  expenses,  as  specified  in  the 
Technical Specification (46 43 00, 3.4) and Clause 15.0 (Category 
2) Commissioning of the Installation for the Grit Removal Systems. 

 

$   16,250 CAD 

 

Total Quoted Price (1+2+3) 
 

$ 305,000 CAD*** 

 

Per diem rate for additional field work not included in the above 
 

950 $/Day 

 

Total Price Valid For 
 

240 Days 

 
Delivery of Shop Drawings 

 
2 - 4 Weeks (or better 

if required) 
 

Delivery of Equipment for Each Phase (after approved shop drawings) 
 

12 -20 Weeks (or 
better if required) 

*Amount of Currency Exchange USD/CAD  

$ 0 / Not Applicable 

 

*Additional Amount of Duty Paid (if applicable) 
 

$ 0 / Not Applicable 

 

Percent of Imported Components (if greater than 10%) 
 

70% 

***Please see potential 30,000 CAD deduct if the screening (46 43 00) & grit removal systems (46 53 00) are 
purchased/shipped together & the start-up days/tasks are considered in common. Additional days will not be charged 
for completion of start-up of both systems in order to preserve deduct. Note: Deduct applicable only once. 

 - [Optional Adder 01 for air scour solenoid/ball valve: 950 CAD if tapped to blower line; Optional adder 02: side-channel  
    Blower: 4850 CAD. 

*Actual cost in dollars carried in bid must be placed in the spaces provided. 
*Proponents wishing to submit multiple designs shall complete this form for each submission. 
*Pricing to be quoted in Canadian Funds. 

  Note: **Claro will not request any currency fluctuation adders. The stated prices are firm for the required validity  
               period without exception. 
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1.2 TECHNICAL DETAILS 

 

.1 Vortex Grit System De p on 
 

Pa ame e  De p on 

Manufacturer of Vortex Grit Unit  Claro Environmental Technologies 

Make of Vortex Grit Unit  Claro VortiClar Forced Vortex 

Model of Vortex Grit Unit  Claro FV3000-20.8 

# of Vortex Grit Units  Two (2) 

Manufacturer of Grit Classifier  Claro Environmental Technologies 

Make of Grit Classifier  Claro Shaftless Spiral Grit Classifier 

Model of Grit Classifier  CL-250H including 2 Krebs Hydrocyclones 

# of Grit Classifier(s)  One (1) serving 2 forced vortex tanks 

Manufacturer of Grit Pump  Gorman-Rupp 
 

Make of Grit Pump  Super T Series 

Model of Grit Pump  T4AA71S-B – 4” x 4” & ADI Wetted Construction 

# of Grit Pumps  Two (2) – direct drive or belt-driven (as preferred /  
 footprint to be discussed) 

 
Effective Flow Rate 

 
 0 m3/d to   26, 500 m3/d 

 
 
 
 
 
 
 
 
 
Required Channel Dimensions 

 

Influent Width                                  650          mm Influent 
Total Depth                                   1500 mm approach  
                                                from screens; 15° inclined  
                                                vortex inlet 650 mm deep 
Influent Water Level @ ADF  245   mm  Based on 9”  
                                               Parshall 
Influent Water Level @ PF       595   mm +25 mm Headloss 
                                               Based on 9” Parshall; vortex  
                                                   inlet coordinated with peak level;  
                                                   12” Parshall is also acceptable  
                                                   (to be discussed) 
Effluent Width                         650             mm  
Effluent Total Depth                1500          mm  
Effluent Water Level @ ADF  245            mm 
Effluent Water Level @ PF     595             mm 
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Pa ame e  
 

De p on 

 
 
Vortex Grit Removal Unit 
Removal Efficiency 

 

  95 % of grit greater than 50 mesh 
 
  85 % of grit greater than 70 mesh 

 
  65 % of grit greater than 100 mesh 
 
 38 % of grit greater than 140 mesh 
 

Grit Classifier Unit Design 
Inflow Grit Slurry Rate 

 
% reduction 

 
  

Maximum Daily Grit Load 

 

 
 10.5 l/s to  15.8 l/s (with hydrocyclone) 
 

 95 -97% reduction by Volume / Mass (circle) with 
hydrocyclone 
 

Approx. 8.5 m3/d can be conservatively extracted by the CL-250H 
classifier. Expected max for the peak flow is 1 m3/day. The 
hydrocyclone captures the percentage as specified i.e. approx. 
95% of >50 Microns by Volume/Mass (Circle) 

 

 
 

.1 A detailed list of spare parts and parts cost estimate is enclosed. 
Yes / No  (circle one) 

.2 Provide weight of vortex grit drive, grit pumps and grit classifier. 

Yes / No  (circle one) 

.3 All drawings, technical data and supporting documentation that fully describe 
and demonstrate that this quotation meets the required specifications are 
attached.      Yes / No (circle one) 

.4 Deviations and/or alternatives are separately noted. Yes / No (circle one) 

.5 Provide a detailed estimate of the annual operation and maintenance costs 
of running the equipment.   Yes / No (circle one) 

.6 Provide a list of all ancillary components required for a complete operating 
system which are not supplied with this quotation. State the required design 
capacity and any pertinent design characteristics for any equipment that 
must be supplied by the Owner.    Yes / No (circle one) 

.7 Provide a list of a minimum of five (5) previous installations, noting the 
closest installation to the Owner, that have been in operation for a minimum 
of five (5) years, with design conditions similar to those required herein, 
where possible. Provide the following information for each installation: 

.1 Owner 

.2 Owner contact information 

.3 Contract contact information 

.4 Brief description of the equipment provided 

.5 Capacity of equipment 

.6 Year the equipment was put into operation 

.7 Value of supply contract 
END OF SECTION 
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1.2.2 Claro Contact Reference List 
 

.1 Reference Installation 01: Fort Nelson WWTP, BC – Vortex FV3050-20 (2017) 
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Fort Nelson WWTP, BC 
Additional Project Information 

 

: Northern Rockies Regional Municipality, BC 
 

: 
 

• Harold de Jong, Utility Supervisor, Northern Rockies Regional Municipality, Town of Fort Nelson; 
T.: 250-500-1910; hdejong@northernrockies.ca 

 
Project Overview: 

 
 
 
 
 
 
 
 
 
 
 

 
 

: 
 

Fort Nelson WWTP, BC (May 2017) 
 

: 
 

One (1) Fine Step Screen model 2800-400-6 rated 216 l/sec; 417 m3/h, One (1) Wash Press model 
TP-200-2000 rated 1.0 m3/h; Vortex peak flow: 26,500 m3/day. 

 
: $ 155,000 CAD 

 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
  

• One (1) Fine Step Screen model 2800-
400-6mm rated 216 l/sec; 417 m3/h, 
One (1) Wash Press model TP-200-
2000 rated 1.0 m3/h; Wash press 
designed to accept second future 
screen for doubling of flow capacity to 
20,000 m3/day; forced vortex system 
(3000 mm dia.) including self-priming 
Gorman-Rupp grit pump, side channel 
blower, grit classifier & common 
screening & grit removal control panel. 
New application; hard specified.  
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.2 Reference Installation 02: Fort St. John WWTP, BC – Vortex FV4250-53.2 (2018) 
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Fort St. John, BC 
Additional Project Information 

 

: City of Fort St. John, BC 
 

: 
 
 
 

• Garland Durnford, Superintendent; T.: 250-787-2745; GDurnford@fortstjohn.ca  
 

Project Overview: 
 

  Screening and grit removal equipment supply. Grit portion consisted of a model FV4250-
53.2 vortex tank, a 4” Gorman-Rupp self-priming pump (direct driven), a side channel 
blower and a model CL-320 grit classifier. Vortex tank peak flow: 53,200 m3/day 

 
: 

 

 
 

June 2018 
 

: 
 
 
 

Vortex tank: 53,200 m3/day 
 

: $ 600,000 CAD (Grit portion approx. $160,000) 
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        .3 Reference Installation 03: Chalk River WWTP, ON (2018) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



Ingleside, ON – Process Equipment Pre-Selection – Vortex Grit Removal & Classifier: 46 53 00 – Claro   44 
 

 

© 2020. Claro Inc. Confidential. All rights reserved. 
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Chalk River, ON 
Additional Project Information 

 

: Canadian Nuclear Laboratories 
 

: 
 
 

Derrick Reynolds, Chalk River WWTP; 286 Plant Road, Chalk River, ON K0J 1J0; T.: 
613.584.3311 x 44720; derrick.reynolds@cnl.ca 

 
Project Overview: 

 

One fine step screen and wash press compactor. One vortex grit removal system rated for up to 
3,800 m3/day. System includes one 1900mm diameter vortex tank, one belt driven self-priming 
grit pump (Gorman-Rupp), side channel blower and grit classifier.  

 
: 

 
 
 

May 2018 
 

: 
 
 
 

3,800 m3/day 
 

: 
 

$ 140,000 CAD (Grit portion) 
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 .4 Reference Installation 04: Virden WWTP, MB (2018) 
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Virden, MB 
Additional Project Information 

 

: Virden, MB 
 

: 
 
 

Ron Routledge, Utilities Manager, Virden WWTP; T.:204.748.2440 x 3, C.: 204.851.2933; 
virden_sup@mymts.net  

 
Project Overview: 
 

One 2300mm diameter vortex grit tank, two grit pumps (100% redundancy), one grit classifier – 
model CL-250 – c/w hydrocyclone. Self-supporting grit tank made from stainless steel. Control 
panel and local HOA stations also provided.  
 

: 
 
 

 

July 2018 
 

: 
 

10,800 m3/day 
 

: 
 

$ 260,000 CAD; Grit portion: $ 140,000 CAD 
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 .5 Reference Installation 05: St. Félix-de-Valois WWTP, QC (2019) 
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Saint-Felix-de-Valois, QC 
Additional Project Information 

 

: Municipalité de Saint-Felix-de-Valois 
 

: 
 

Alain Ducharme, Director of Public Works, T.: 450.889.5589 x 7721 
(Note: French language contact) 

 
: 

 

Two (2) step screens, model 2100-550-3 (100% redundancy); Two (2) wash presses c/w bagging 
system, model 200-700; One (1) vortex grit removal unit, model FV2500-12, one (1) 3” grit pump, 
one (1) grit classifier, model CL250. Common screening & grit removal control panel.  
 

: 
 

2019 
 

: 
 

Vortex peak flow: 12,000 m3/day. 
 

: 
 

$ 374,000 CAD; Groit portion 
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  1.2.3 Additional Grit Removal Installation Photographs (to Demonstrate Experience & 
Capabilities) 
 

.1 Shawinigan WWTP, QC (2018) – Vortex, Grit Pump, Classifier & Control Panel 
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• Sample HMI Screen from Shawinigan 

reflecting overall layout of project. 
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.2 Uxbridge WWTP, MA – Classifier Model CL-250H c/w Hydrocyclone & Stand  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



Ingleside, ON – Process Equipment Pre-Selection – Vortex Grit Removal & Classifier: 46 53 00 – Claro   53 
 

 

© 2020. Claro Inc. Confidential. All rights reserved. 

Uxbridge WWTP, MA – Gorman-Rupp Grit Pump, FRP Pump House & Retrofitted Grit 
Tank & Protected by 6mm Claro Step Screening System 
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.3 Deseronto, ON (2016) 
Modular Screening & Grit Removal System 

Claro Fine Step Screening System (6mm) Protecting an  
In-Tank Aerated Grit Tank System 
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.4 Gold Bar WWTP, AB 

Edmonton Main Plant – Aerated Grit Tank Retrofit 
Sample Installation Photos (2015-16) 
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.5 Medway WWTP, MA – Grit Classifier (2017) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

.6 Epping WWTP, NH – Grit Classifier (2019) 
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.7 Repentigny WWTP, QC (2019 Hard-Specified) – Retrofit of 2 Aerated Grit Tanks 
including Special Wall Penetration Arrangement & Seal, Special Liner, Grit & Scum 

Pumps,  Special Automatically Decanting Classifier, & Controls) 
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.8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
.9 
 
 
 
 
 
 
 
 
 
 
 
 
  



Ingleside, ON – Process Equipment Pre-Selection – Vortex Grit Removal & Classifier: 46 53 00 – Claro   61 
 

 

© 2020. Claro Inc. Confidential. All rights reserved. 

 
 
 
 
C. Design & Supply Schedule Summary + Sample Warranty Statement 

 
i.  Technical Submittal:  Technical submittal after notice to proceed within 3-4 weeks or 

better.  
 

ii.  Delivery after Final:  12-20 working weeks (to be coordinated with installing contractor  
  Submittal Approval & client) or better. 

 

iii. Terms of Delivery: FOB Ingleside, ON; each piece of equipment in a crate (or) on a 
specially-built wooden pallet. Delivered in a marine container on a 
conventional transport truck or in a closed dry van. 

 

iv. Warranty: 5 years normal running time after start-up & substantial completion. 
 

v. Payment Terms: As specified in Section GT.20 – Payment of the General Terms and 
Conditions for Preselected Equipment of RFP N° 14 - 2020. 

 

vi. Proposal Validity: 240 days after the closing date for submission of quotation. 
Extension of validity on request. 

 
• Note: RFQ specifications terms to take precedence over the proposal stated terms if they conflict. 

 
Sample Warranty Text excerpt: 

 

vii. Warranty: All equipment or parts covered by this quotation are guaranteed to be free 
from defective material and workmanship, under normal use and service, for a period of 
five (5) years. Unless otherwise indicated in the quotation, this guarantee does not cover 
wear of normal wearing parts unless wear of such part has resulted from defective 
material and workmanship. In the event of any defects developing within the stated 
period, under normal and proper use, Claro is to be notified promptly in writing, and upon 
receipt of our written consent, the parts are to be returned promptly to Claro at Claro’s 
shipping expense. If Claro's inspection indicates defective material or workmanship, the 
parts will, at Claro's option, either be repaired or replaced without charge and shipped 
back to Ingleside at Claro’s expense. Note: Corrective or other work, or expenditures of 
any kind must be authorized by Claro in writing prior to the commencement of such work 
or prior to committing to such expenditures, without exception.  
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3. Technical Proposal 
 

A. Drawings – plans, sections and general arrangement drawings showing dimensions, 
weights, materials of construction and general details for each piece of process equipment.  

 
 

i. Detailed Scope of Supply, Materials of Construction & Weights 
 

Item 1: Two (2) VortiClar™ Vortex Units — Model FV3000-20.8 
 

• 1a) Vortex:  
• Diameter: 3000mm; Capacity: up to 26,500 m3/day. Facility peak 

flow of 20,800 m3/day (based on the higher instantaneous peak 
of L/sec value of 0.24 L/sec). Thus, the proposed standard-sized 
vortex unit will provide for additional retention time and 
augmented separation efficiency.  

- Mixer drive unit: SEW gear drive & Baldor motor: 0.75 kW (1 HP), 
600V, 3 Phase, 60Hz, Cl 1, Div. 1 mounted on planetary gear drive unit with hardened 
gears (elevated service factor) that drives the vortex paddle system & supports the grit 
extraction piping assembly. Planetary gear drive, paddle system & grit extraction 
piping assembly is bolted on a concrete bridge that forms an integrated part of the 
concrete tank (concrete tank & bridge by others). Top of tank also includes half-moon 
cut-outs for installation of chosen grating or checker plate for tank access/inspection 
(chosen grating or checker plate by others in order to maintain consistency with other 
channel coverings).  

- One (1) paddle mixer assembly in AISI 316L; 4 adjustable bolt-on paddles. 
- One (1) grit extraction piping assembly within vortex tank in AISI 316L. Grit extraction 

piping is modular and integrates air scour and water fluidization lines. 
- Drive unit painted according to SEW std. OS2 in RAL 6005. 
- Solenoid valves for air scour & water scour in AISI 304 stainless steel, Class 1, Div. 1. & 

two (2) corresponding isolation ball valves in AISI 316 stainless steel.  
- Special Claro teardrop deflector plate for bolting to inside of concrete grit tank, AISI 316L. 
- Weight of planetary gear drive: approx. 175 kgs 
- Weight of paddle system: approx. 80 kg. 
- Minimum Grit Removal Efficiency as follows: 
 

 

 
 
 
 
 
 

 

• 1b) Two (2) Self-Priming Grit Pumps – Gorman Rupp – T4A71S-B (Wetted ADI):  
- Gorman-Rupp pump assemblies. Pump Model T4A, 4" inch flanged, self priming pump, 

gray iron casing, GR hard iron 8.07” impeller, standard seal, mounted on steel base 
with guard & powered by 7.5 HP (Preliminary HP; final to be determined in light of final 
equipment arrangement & corresponding TDH). Severe Duty Type, premium 
efficiency 600/3/60 TEFC motor, Class 1, Div. 1. with a belt arrangement.  

Grit Removal Efficiency Table 
Percentage Microns Mesh 

95% ≥ 300 Micron ≥ 50 Mesh 
85% ≥ 210 Micron & < 300 ≥ 70 Mesh & < 50 
65% ≥ 150 Micron & < 210 ≥ 100 Mesh & < 70 
38% ≥ 100 Micron & < 150 ≥ 140 Mesh & < 100 
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- Capacity: 15.8 l/sec (250 USGPM); TDH: 40 ft. (conservative) 
- Size Inlet/Outlet: 4” x 4” (101 mm x 101 mm), Flanged. 
- Maximum Operating Pressure 86 psi (593 kPa) 
- Semi-Open Type, Two Vane Impeller: GR hard-iron. 
- Handles 3” (76 mm) Diameter Spherical Solids. 
- Impeller Shaft: Alloy Steel 4150. 
- Shaft Sleeve: Alloy Steel 4130. 
- Replaceable Wear Plate: Hardened Alloy Steel. 
- Removable Adjustable Cover Plate: Gray Iron 30; 35 lbs. (16 kg) 
- Flap Valve: Neoprene w/Nylon and Steel Reinforcing. 
- Seal Plate: G-R Hard Iron. 
- Bearing Housing: Gray Iron 30. 
- Radial/Thrust Bearings: Open Single Row Ball. 
- Bearing and Seal Cavity Lubrication: SAE 30 Non-Detergent Oil. 
- Flanges: Gray Iron 30. 
- Gaskets: Buna-N, Compressed Synthetic Fibres, Vegetable Fibre, PTFE, Cork and 

Rubber.  
- O-Rings: Buna-N. 
- Hardware: Standard Plated Steel. 
- Brass Pressure Relief Valve. 
- Bearing and Seal Cavity Oil Level Sight Gauges. 
- All controls and motor starter elements included in proposed control panel components 

below. 
 

• 1c) [OPTION] One (1) Air Scour Blower Package: 
- Option: Air scour can aid in further separating organics and producing an 

even cleaner, dryer grit product. This small quiet blower is offered as 
an option. Air can also be tapped from an existing source of 
compressed air. Operation is for a short time – perhaps 30 seconds – 
before the water scour and grit extraction sequence begins. Air is not 
critical for good operation, however, it offers operators additional 
treatment flexibility at very low cost. We have provided well-functioning vortex units with 
& without air scour. To be discussed. A separate cost is provided in the costing section 
for consideration. 

- One (1) Side Channel Blower Elmo Gardner Denver, 2BH7510, 3.4 Hp, 575V/3/60 for 
installation in non-classified control room environment. 

- Mounting base included. 
- 1x silencer filter, 1.5'' NPT c/w paper element. 
- 1x spring safety pressure relief valve, 1.5'' NPT (200-0510). 
- 1x check valve 1-1/2'', EPDM seat. 
- 1x flexible sleeve including clamp. 
- Pressure gauge: Winter 2.5'', 1/4'' NPT 0-15 psig. 
- Isolating valve for the pressure gauge. 
- Noise level: 62dB(A) (no ear protection required; normal speech at 1 meter is 68 dB(a)); 

operation time: max. 15 min per day. 
- Air flow to the air scour is controlled by a solenoid valve for each vortex unit; two (2) AISI 

316 isolation ball valves also provided. 
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- Note: If an existing air source is available (e.g. from an aeration blower), this source can 
be tapped  

 
 

Item 2: One (1) Common Claro Shaftless Spiral Grit Classifier — Model CL-250H  
 

• Classifier Capacity: accommodates 250 gpm to each 
hydrocyclone. The grit classifier accepts concentrated 
grit slurry flow discharged from the hydrocyclones 
underflow.  

• Grit classification conveyor trough & sedimentation tank 
in 3mm thick AISI 316L; covers/lids in 2 mm thick AISI 
316L; c/w: 

- Bolt-on covers & hinged inspection access lid with quick 
release. 

- Necessary supports/support frame, bolts, gaskets, & anchors.  
• Material: AISI 316L — tank, trough & lids, & supports. 
• Length Trough excl. drive unit: 4094 mm. 
• Inclination of Grit Trough: 25°. 
• Width Tank: approx. 590 mm. 
• Sediment Outlet 250 mm x 250 mm with extension for hygienic bagging system. AISI 

316L 3mm thick. 
• Fluid Inlet: 2 x 100 mm (4”) dia.; AISI 316L inlets adapted to hydrocyclones’ apex output. 
• Fluid Outlet: 150 mm (6”) dia.; flanged ANSI B16.5 Class 150; AISI 316L. 
• Drain with 2” dia. AISI 316 stainless steel ball valve. 
• Trough Liner: Hardox bars installed on four (4) AISI 316L stainless steel U-subliners 

installed into the grit extraction trough under square, trough-length stainless steel 
retaining bars or other retaining mechanism not requiring bolts, screws, rivets or glue. 
Each section approx. 1.2 m long max. for ease of handling during eventual replacement. 
Liners preinstalled in classifier. Alternately, we can provide the 10 mm thick UHMW 
liners as specified. The suggested Hardox will last significantly longer in this application 
however. 

• Spiral of Special Swedish Micro alloy Abrasion-Resistant Steel for both grit auger & 
classifier shaftless spiral: Nominal 220 Brinell Hardness. Dia. 215 mm. Main spiral & 
insert spiral for strength & additional reduction of material fall back. Pitch 66%. 

• Drive station c/w motor mounting flange: 
• Gear Drive: SEW c/w NEMA adapter. 
• Power: 1 HP, CSA 575V, 3 Phase, 60Hz; Class 1, Div. 1. motor. 
• Final Gearbox Speed: approx. Approx. 6.0 rpm; intermittent operation for max. dryness. 
• Wash system including: spray nozzle, 120V x ½” slow closing solenoid valve (AISI 316), 

½” 316SS isolation ball valve, ½” wye strainer c/w flushing valve. 
• Lifting lugs for ease of installation. 
• Odor control connection with cap, 100 - 200 mm as preferred; AISI 304. 
 

• One (1) hygienic bagging system dispenser with 90m lg. bag magazine for the hygienic 
bagging of grit (stainless steel adapter c/w ABS bag holder & hardware). 

• Cable pull switch is indicated in the specification and is included if preferred; note: the 
pull cable is typically not required since the classifier is CE rated for safety (all covers 
bolted & inspection hatches equipped with operator-safe grating). 
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• A motion detector is called for in the specification and is included if preferred; 
Milltronics MFA-4P rotation (zero speed) sensor & transmitter controller. 
- One (1) Motion Failure Alarm Controller, NEMA 4X polycarbonate enclosure for 

installation in non-explosion-proof environment. 
- One (1) Motion Sensing Probe XPP-5 with 15 m (49.2 ft) cable, CSA, Class 1 Div. 1, 

Group A, B, C & D for mounting on conveyor. Mounting bracket supplied loose; 
installation on site by others.  

• Grit classifier fabricated under ISO 9001 certification. 
 
Item 3: Two (2) FLSmidth-Krebs Hydrocyclone(s) Including Independent Stand — 

Model D10LB-844-SDM 
 

• Two (2) Krebs Model D10LB-844-SDM Hydrocyclones. 
• Capacity: up to 256 USGPM (0.97 m3/min); 97% grit slurry flow reduction. 
• Complete with fabricated carbon steel housings, replaceable neoprene liner 

for all housing sections (adapted for grease & fats – a better selection than 
gum rubber), a nihard vortex finder, 9.6 sq. in. neoprene inlet head liner and 
a fixed 2.25” neoprene apex liner. The inlet and overflow connections are 
standard Victaulic grooves. Also included are quick release toggle clamps for 
the apex and 1.25” pressure gauge connections on the inlet adapters. 

• Including independent support stand for the new hydrocyclone unit in AISI 316L; 
independent support stand provides for better access to classifier internals. 

• Pressure gauge assembly complete with a protective diaphragm, 0 to 30 psi dial and 
1.25” connection. 

• Victaulic connections including one 4” Victaulic flange for the cyclone inlet; one 6” 
Victaulic 11.25˚ elbow, one 6” Victaulic coupling, and one 6” Victaulic flange for the 
cyclone overflow. 

• Cyclone supply piping & liquid overflow outlet piping by others.  
 
Item 4: One (1) Grit System Control Panel & Local HOA Stations 
 

• General Overview: Control panel provides for the automatic and manual control of the 
grit removal system including intuitively designed graphic touch screen interface for 
ease of system optimization & use. Graphic interface provides a real-time overview of 
the system’s operation: e.g. stage of operational sequence (mode), all set-points, real-
time values as the system approaches current timer set points, real-time influent levels 
& start-level setpoints, real-time torque/motor amperage readings, stage in control 
sequence & status reporting, solenoid on/off status, record of alarm conditions & other 
operational data. Other PLCs, enclosures, features & component preferences quoted 
on request. Panel can be designed to precisely suit client preferences. 

 

- Control panel including the following general features: 
- Allen-Bradley CompactLogix PLC. 
- NEMA 4-12 painted steel enclosure for installation outside of explosion-proof 

requirement area (Dimensions: approx. 60” + 12”-1/8” stand x 60” x 12”). Self-
supporting floor mount. 

- Intuitively-designed graphic touch screen interface HMI; 12” Colour Allen-Bradley 
PanelView Plus 7. 
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- Starters for vortex drive (2, forward only), grit classifier (1, reversible), grit pump 
(2, forward only); & side-channel blower (1, forward only) included in control panel. 

- Surge protector for protection of PLC. 
- UPS to maintain power to PLC, I/O, HMI and Ethernet Communications for at least 

20 minutes. 
- Loss-of-phase detector to further protect all motors. 
- Current transformer for amperage reading of the vortexes (2), grit pumps (2), 

classifier (1) & blower (1) motors. 
- Ethernet/Scada connectivity, data exchange table & control panel & HMI 

programming included. HMI graphics provided to Scada integrator on request.  
- One (1) combination local Man/Off/Auto + Forward/Reverse + E-Stop switch in 

Class 1, Div. 1 cast aluminum enclosure (classifier x1). 
- Five (5) combination local Man/Off/Auto + E-Stop switches in Class 1, Div. 1 

enclosures (for grit vortex x2, grit pump x2, & side-channel blower x1).  
- Six (6) local power lock-out switches for operator safety; power lock-outs for each 

motor also provided on main control panel door. 
- One (1) grit classifier tank level sensor (vibrating fork type). 
-  Control panel built under CSA & ISO 9001 certification. 

 
Item 5: Spare Parts (As Specified) 
 

.1 One (1) set of control panel indicator bulbs  

.2  Two (2) sets of control panel fuses 

.3  One (1) set of wear liners for grit classifier 

.4  Two (2) sets of gaskets for grit classifier 

.5  One set of special accessories or tools for the adjustment or removal of parts 
(metric ratchet set – no other tools required) 

 
Item 6: Claro Technical Submittal, Installation Instructions & Commissioning 

Services, and O&M Manuals (as specified) 
 

• Complete technical submittal including Acad layout drawings & design calculations.  
• Operation & maintenance manuals in print format & bookmarked PDF.  
• Installation supervision, commissioning, and operator training instructions for grit 

removal system by experienced Claro technician for start-up as specified: 
 

.1 2 Person days for installation assistance and inspection; 2 trips. 

.2 3 Person days for functional and performance testing and completion of 
Manufacturer’s Certificate of Proper Installation; 2 trips. 

.3 2 Person days for pre-start-up classroom or site training; 2 trips. 

.4 2 Person days for facility start-up and post start-up training of Owner’s personal; 2 
trips. Training shall not commence until an accepted detailed lesson plan for each 
training activity has been reviewed by Owner and Contract Administrator. 

 
Item 6: Shipping, Insurance & Brokerage to Ingleside, ON (Project Site) Included 
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 Equipment & Services by Others 
 

Contractor or others to install the above-listed equipment & furnish auxiliary items as 
follows: 

 

• Off-loading, storage on site, installation and start-up & testing of above-listed and other 
associated equipment under Claro supervision.   

• Field installation of grit removal equipment including construction of concrete vortex 
tank(s) according to Claro suggested dimensions including concrete bridge for support 
of vortex planetary gear drive. Site assembly & installation of vortex drive + paddles and 
grit removal extraction piping system interior and exterior to vortex, grit pumps, air & 
water supply piping & control panel.  

• Installation of Class 1, Division 1 complaint motors – motors arrive on site separately 
from equipment. Stainless steel mounting bolts by Claro.  

• Bolts/Anchors for bolting mechanical equipment to room floor. Chemical cartridges (if 
required).  

• Power supply and control wiring between main control panel, local HOA stations, each 
vortex motor, classifier motor, grit pump motors, side channel blower motor (if utilized), 
control panel, and plant PLC (if selected). 

• All junction boxes & additional wiring for power or controls wiring. 
• The classifier is equipped with a 100mm vent that can be connected to the headworks 

room odour-control vacuum system.  This pipe connection will enable the odour-control 
system to draw odour directly from the classifier, if desired. Flexible odour-control piping 
by others, if desired/applicable.   

• All supply or transfer piping between equipment including grit extraction transfer piping 
between vortex top-of-grit extraction piping flange, grit pump, and grit 
classifier/hydrocyclone inlet. Water hammer arrester or other instrumentation, if 
specified. 

• [Option] Air scour air supply piping from side channel blower to air scour piping 
connection located at top of vortex.  Plant service water supply & piping to water scour 
piping connection at top of vortex.  

• Other civil works as required. 
• Vortex tank in concrete and all other civil or other works by others.  All items not 

specifically cited in this proposal.  Claro would be happy to discuss the details of its 
scope of supply.  
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ii. Plans, Sections & General Arrangement Drawings  
 

.1 General Layout & Implantation Drawings – Ingleside, ON   
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.2 Grit Classifier – Sample Drawing & Photograph: One (1) Common Claro Shaftless 
Spiral Grit Classifier — Model CL-250H c/w One (1) Hydrocyclone 
& Stand; Proposed Unit will integrate 2 Hydrocyclones Similar to 
the Moncton, NB Unit Pictured Below  
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.3 Control Panel – Sample Drawings & Dimensions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
• Note: Class 1, Div. 1 HOA Stations not shown 

  



Ingleside, ON – Process Equipment Pre-Selection – Vortex Grit Removal & Classifier: 46 53 00 – Claro   73 
 

 

© 2020. Claro Inc. Confidential. All rights reserved. 

.4 P&ID Drawing (Preliminary) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
• Note: Side Channel Blower / air scour (or) can be replaced by a tap from the 

main blower line or is optional (to be discussed).  
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.5 Control Panel – Sample HMI Touch Screens (Samples from Fort St. John WWTP, BC) 

• Note: Sample HMI Touch Screens for 1 grit removal tank, 1 grit pump, 1 blower and 1 
grit classifier.  
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iii. Sample Control Narrative – Ingleside, ON (Preliminary): 

   
Project Outline: Two (2) vortex tanks accumulate grit that is intermittently extracted through 

respective grit pumps to one (1) grit classifier. The classifier then discharges the 
grit into a bin.  
The programming & HMI design aims to provide an easy-to-use intuitive graphic 
interface that provides a real-time overview of the system’s operation. 

 
A. Automatic Operation 
 
All duty operation switches in AUTO position. 
 

1. The new control panel includes programming and HMI screens representing the vortex tanks, 
the grit pumps and the grit classifier provided by Claro. The proposed sequence is as follows: 

 
2. The vortex tank motors run continuously. After a pre-set time, a grit extraction sequence is 

initiated by the control system for one of the vortex tanks. The [optional] air scour solenoid 
valve is opened for an operator adjustable time and then closes. The fluidization line solenoid 
valve is subsequently opened after an adjustable delay for an operator adjustable time. The 
respective grit pump is started for an operator adjustable time. The 2 units typically operate in 
series. The classifier is then started for an operator-adjustable duration. An adjustable delay 
between the extraction sequence starting and the operation of the classifier can be implemented 
to further enable grit settling in the classifier settling tank. Once the grit pump run time ends, 
the fluidization solenoid valve is closed.  

i. An option is provided that enables the classifier to run for an adjustable time (or) for 
a series of short run and pause cycles (the run & pause time is adjustable as is the 
number of run/pause cycles). The aim of classifier settings is to extend the retention 
time of the grit above water line in the inclined classifier grit conveyor in order to 
promote maximum dryness. The grit conveyor will also be able to run in intermittent 
mode in order to diminish runtimes and further augment grit dryness. All modes and 
set points are adjustable. 

 
• Note: Grit extraction schedule is adjustable and can be targeted and optimized based on 

season and day vs. night flows. The vortex systems of the size of Ingleside’s will 
operate perhaps 3 - 6 times per day maximum rather than every hour on the hour like 
other system controls. Claro provides maximum flexin=bility and no black box 
elements. 
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B. Manual Operation: 
 

1. When the first vortex tank’s local HOA station selector switch (MAN / OFF / AUTO + 
EMERGENCY STOP) is in the <<Manual>> position, the first vortex tank motor will run.  

2. When the second vortex tank’s local HOA station selector switch (MAN / OFF / AUTO + 
EMERGENCY STOP) is in the <<Manual>> position, the second vortex tank motor will run.  

3. When the first grit pump’s local HOA station selector switch (MAN / OFF / AUTO + 
EMERGENCY STOP) is in the <<Manual>> position, the first grit pump will run.  

4. When the second grit pump’s local HOA station selector switch (MAN / OFF / AUTO + 
EMERGENCY STOP) is in the <<Manual>> position, the second grit pump will run.  

5. When the classifier’s local HOA station selector switches (MAN / OFF / AUTO + 
FORWARD/REVERSE + EMERGENCY STOP) are in the << Manual >>  & << Forward >> 
position, the classifier operates in forward. 

6. When the classifier’s local HOA station selector switches (MAN / OFF / AUTO + 
FORWARD/REVERSE + EMERGENCY STOP) are in << Manual >> & << Reverse >> position, 
the classifier operates in reverse until the spring-loaded selector is released. 

7. [Option]: When the air blower’s local HOA station selector switch (MAN / OFF / AUTO + 
EMERGENCY STOP) is in the <<Manual>> position, the blower will run.  

8. Any in-field emergency stop (i.e. classifier) halts the respective machine in both Manual & Auto 
modes. The control panel door E-stop halts all equipment. 

9. Resetting/clearing alarms: Reset by push button (RESET) on the main panel and by pulling 
mushroom into original position, if it was depressed.  Clearing of alarms are also effected by 
clearing the alarm status message represented on the HMI.   

10. An alarms page lists current active alarm conditions.  An Alarms History page logs a history of 
alarms. 

11. All alarm status messages are available to Scada.  All alarm levels are adjustable via the HMI (& 
Scada, if selected). 

12. A watch dog feature enables Scada to monitor the health of the control panel PLC.  
13. Back-in-Service Courtesy Alarm: If either of the grit pumps is left in OFF or Man at the local HOA 

while its respective vortex is running, an alarm will sound after an adjustable time delay. 
14. Back-in-Service Courtesy Alarm: If the grit classifier is left in OFF or Man at the local HOA while 

either grit pump is activated, an alarm will sound after an adjustable time delay. 
 
C. Failure Alarm (Overload Function): 
 

1. Vortex: A current transformer (CT) in the main panel senses the amperage readings on the vortex 
motor in order to protect the unit from possible jam. There is a warning amperage level alarm & a 
high amperage shutdown alarm. If the warning level alarm setpoint of the amperage sensor is 
reached, the control panel issues an alarm.  If the amperage sensor reaches the high amperage 
shutdown setpoint, the vortex is shut down and an alarm is issued. A low current reading during 
operation indicates a possible detachment/breakage.  In this scenario an alarm is issued, however, 
the vortex is allowed to continue operating (i.e. no shut-down). 

 

2. Grit Pumps: A current transformer (CT) in the main panel senses the torque readings on each pump 
motor in order to protect each unit from possible damage. There is a warning amperage level alarm 
& a high amperage shutdown alarm. If the warning level alarm setpoint of the amperage sensor is 
reached, the control panel issues an alarm. If the amperage sensor reaches the high amperage 
shutdown setpoint, the pump is shut down and an alarm is issued. A low current reading during 
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operation indicates a possible direct coupling detachment/breakage of the belts and/or pulleys.  In 
this scenario an alarm is issued, however, the pump is allowed to continue operating (i.e. no shut-
down). 

  

3. Classifier: A current transformer in the main panel senses the amperage readings on the classifier 
motor in order to protect the unit from possible jam. There is a warning amperage level alarm & a 
high amperage shutdown alarm. If the warning level alarm setpoint of the amperage sensor is 
reached, the control panel issues an alarm.  If the amperage sensor reaches the high amperage 
shutdown setpoint, the classifier is shut down and an alarm is issued. A low current reading during 
spiral operation indicates a possible spiral detachment/breakage.  In this scenario an alarm is 
issued, however, the classifier is allowed to continue operating (i.e. no shut-down). 

 

4. [Option]: Side Channel Blower: If a side channel blower is implemented, this unit is also protected 
by a current transformer (CT). 

 
D. Real-Time Readings/Trends 
•  The HMI screen interface will have a page(s) graphically & numerically representing the real-time 

values for the torque/current motor(s) torque readings, all the respective set points, and the current 
stage in the operational sequence for the grit removal system. The graphics representing the vortex, 
pumps & classifier will be adapted from the project drawings in order to faithfully reflect the 
Ingleside WWTP system.   

 

• A trends page records: 
a) the number of motor starts for the grit pumps, blower & classifier 
b) the total amount of time each motor has run 
c) total number of treatment cycles completed for the classifier 
d) Scada can log this activity across time and provide graphs representing activity over time on 

a separate trends page (equipment run times & treatment cycle count etc.) 
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iv. Deviations Listing (Separate Listing As Specified) 
 

 •  The proposed grit removal system including 2 forced vortexes, 2 grit pumps, 1 grit 
classifier & 1 control panel are in conformity with the performance, quality, and intent of 
the project specifications. The following deviations reflect our standard stainless steel 
classifier design and a possible option for additional grit product scouring. 

 
- Deviation 1:  Our standard CL-250 classifier incorporates an AISI 316L trough & 

hopper body in 3mm AISI 316L rather than in 6mm thickness. Our design 
is structurally sound and has a proven longevity in many applications 
across Canada and abroad.  We would, however, be happy to provide a 
thicker hopper & trough at a nominal adder. We believe that the 6mm 
requirement is more suitable for mild steel classifier units to protect 
against corrosion wear. Our adder for this thickness would be 4,000 
CAD, however, we do not believe that it is required. 

 
 

- Deviation 2:  We have proposed an optional air scour in the forced vortex units as a 
means of further separating organics from the final grit product. This 
approach is only an option and that may be  
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3. Technical Proposal (Continued) 
 

B. Work (Install & Supply) to Be Completed by the Installing Contractor  
 

• Note:  The following provides an overview outline of requirements & installation procedures 
(not an exhaustive listing).  

 
Contractor Installation Requirements Outline 
 

Introduction: The following is an outline of the installation requirements for the Claro grit 
removal equipment for the Ingleside WWTP application. A Claro representative will be on 
site to provide final installation advice and check the installation.  
 
 

I: Installation of Mechanical Equipment – Outline:  
 

- The vortex internal assembly will arrive partially assembled on a specially built pallet. 
Instructions to complete the assembly will be provided prior to delivery. The gear case and 
drive tube are to be mounted on the concrete bridge that spans the concrete vortex tank. 
The gear case is to be anchored to the bridge with four (4) anchors (by others). Once the 
gear case and drive tube are mounted to the bridge, the assembly can be completed by 
attaching the paddles. The paddles are mounted to the drive tube with brackets and bolts 
provided by Claro. Final adjustments are made at the anchors to bring the vortex assembly 
to the required plumb position. Claro on-site installation inspection/assistance will ensure 
proper alignment. Gear drives arrive preinstalled and filled with oil as required. As Ingleside 
WWTP is a Class 1, Div. I installation, the CSA Class 1, Div. I motors will arrive on site 
separately for bolting to the respective gear drive NEMA adapter, which is preinstalled on 
the gear drive. Stainless steel mounting bolts & key provided by Claro. 

- As the Ingleside WWTP is a Class 1, Div. I installation, the grit classifier arrives with the 
gear drive pre-installed. The motor, however, arrives separately for bolting to the classifier. 
The classifier is provided with support legs that are to be bolted to the floor slab. Each leg 
is to be mounted on one bolt. Levelling of the classifier is accomplished by adjusting the 
bolts, if required. The classifier is supplied with sufficient lifting lugs for a controlled lift 
during installation. Stainless steel mounting bolts & key provided by Claro. 

- The grit pumps arrive on site with motor preinstalled and on a skid. The grit pump 
assemblies are to be installed in the locations as shown in the contract drawings. Each 
pump assembly is provided with anchoring points. Anchors by others. Piping is by others 
as per approved submittal and contract drawings. 

- The classifier arrives on site with an independent hydrocyclone stand provided loose. 
Installer mounts the hydrocyclones as shown in the Claro installation instructions (bolt-on 
assembly) and completes the inlet/outlet piping as shown in the approved submittal and 
the contract drawings . 
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- Recommended hydrocyclone piping: In order to ensure proper function of the 
hydrocyclones, please review the following information from the manufacturer regarding 
piping and venting.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

- To assist with piping design and installation, Claro will provide drawings showing the 
position of the cyclone overflow connections with the installation instructions.  
 
II: Power Supply & Control Wiring Summary:  

 

- Each vortex unit has the following electrical elements.   
a)  One (1) motor (forward only, 600V/3/60). 
b) One (1) combination Man/Off/Auto + latchable E-Stop button local station.  Rated Class 

1, Div. I (wired back to control panel). 
c) [Option] One (1) air scour solenoid in Class 1, Div. I (120 VAC) wired back to control 

panel.   
d) One (1) water scour solenoid in Class 12, Div. I (120 VAC wired back to control panel. 
e) One (1) local power lockout disconnect station in Class 1, Div. I enclosure (wired back 

to control panel) provided by others as specified in Addendum 1. 
 
- Each grit pump has the following electrical elements: 
f)  One (1) motor (forward only, 600V/3/60). 
g) One (1) combination Man/Off/Auto + latchable E-Stop button local station.  Rated Class 

1, Div. I (wired back to control panel). 
h) One (1) local power lockout disconnect station in Class 1, Div. I enclosure (wired back 

to control panel) provided by others as specified in Addendum 1.  
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- The grit classifier has the following electrical elements: 
i)  One (1) reversible motor (600V/3/60) (wired back to control panel). 
j)  One (1) combination Man/Off/Auto + Forward/Off/Reverse + latchable E-Stop button 

local station.  Rated Class 1, Div. 1 (wired back to control panel). 
k) One (1) high level sensor –vibronic fork as specified. 
l) One (1) local power lockout disconnect station in Class 1, Div. I enclosure (wired back 

to control panel) provided by others as specified in Addendum 1. 
 
- [Option] Side channel blower has the following electrical elements: 
m)  One (1) motor (forward only, 600V/3/60) (wired back to control panel). 
n)  One (1) combination Man/Off/Auto + Forward/Off/Reverse + latchable E-Stop button 

local station.  Rated Class 1, Div. 1 (wired back to control panel). 
- Alternatively, a solenoid can be implemented that taps the lower air supply line (or) the air 

scour feature can be eliminated. 
 

III: Service Water Supply Requirements Summary:  
 

General: Service water will be required for grit fluidization in each vortex tank. The 
recommended flow conditions (flow & pressure) are as specified and available in 
the RFP document i.e. 55 PSIG. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



Ingleside, ON – Process Equipment Pre-Selection – Vortex Grit Removal & Classifier: 46 53 00 – Claro   87 
 

 

© 2020. Claro Inc. Confidential. All rights reserved. 

C. Grit Removal System Training Agenda (Duration: approx. 2.5 hours) – Ingleside 
WWTP, ON 

 
Part 1: Mechanical Overview – Vortex Unit & Classifier  
 

• Classroom 
a. Review mechanical components of vortex unit & classifier – power point slides; 
b. Questions / comments are welcomed throughout the classroom presentation and at its 

conclusion; 
• Duration of classroom portion is approx. 90 minutes. 
 
• Grit Room – Walk Through & Demo of Installed Equipment 
c. Re-cap of vortex unit operational philosophy with the installed equipment used for 

illustration; 
d. Demonstrate movement of grit unit paddles 
e. Review regular maintenance inspection requirements as defined in the O&M manual with 

the installed equipment used for illustration; 
f.  Review safety requirements related to the vortex unit, grit pumps, [optional] blower and 

classifier i.e. power lock-outs & local E-Stop; 
g. Review of how the grit classifier is coordinated with the vortex units; 
h. Re-cap the classifier’s major components (motor & gear drive, hydrocyclones, washing 

zone, solenoids and water jet, spiral, drain, discharge & hygienic bagger); 
i. Re-cap the controls narrative/stages of operation of the classifier; 
j. Review maintenance inspection procedures with the installed equipment used for 

illustration; 
k. Demonstrate how to install a hygienic bag magazine on the bagger unit and how to tie off 

the bag in a manner that isolates the operator from the screenings material; 
 
Part 2: Control Panel Overview – Vortex Grit Removal System  
 

a.  Review the major components and features of the control panel including the operation of 
the HMI, which can be used to control all control narrative settings, alarm settings, & 
transmitter settings; 

b.  Review of system visualization screens; 
c.  Review of settings input screens; 
d.  Review of alarm and transmitters settings input screens; 
e.  Review of possible alarms and their significance; 
f.  Review of motor starter panel internals including torque sensors, current transformers, 

thermal overloads, starters, etc.; 
 
• Hand-outs: All visual materials will be presented in film & powerpoint slide format with a 

reinforcement/re-cap of training items via a review of the installed equipment. 
Claro will bring a portable projector. Training will require a classroom with white 
wall or projector screen & one extension cord with two (2) x 120V outlets.  
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D. Brochures / Catalog Cuts: Vortex Unit, Classifier, Grit Pump & Auxiliary Equipment 
 

 
i. Claro Vortex – Brochure 
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ii. Claro Shaftless Spiral Grit Classifier – Brochure 
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NVC
1000 WOG - 2 PIECE FULL PORT STAINLESS STEEL BALL VALVE

FIG. V-21
Compliance: MSS SP-110
Blow-out proof stem
Threaded ends: ANSI B1.20.1
Size range: ¼” to 4"
Pressure ¼” to 4": 1000 psi (WOG)

Materials:

No. Part Name Specification

1 Body ASTM A351-CF8M

2 End Cap ASTM A351-CF8M

3 Ball ASTM A351-CF8M

4 Seat PTFE

5 Joint Gasket PTFE

6 Stem ANSI 316

7 Thrust Washer PTFE

8 Stem Packing PTFE

9 Gland Nut ANSI 304

10 Handle ANSI 430

11 Stem Washer AISI 304

12 Stem Nut AISI 304

13 Handle Sleeve Plastic

14 Lock Device AISI 304

Options:
- M: Tapped Mounting pad
- P: equipped with Pneumatic actuator
- U: UNC or UNF threads for mounting pad
- L: Locking Device

Dimensions:

Size id L H P W X BL I-M CV Weights

in mm in mm in mm in mm in mm in mm mm in lb kg

¼” 8 0.46 11.6 1.75 44.5 2.01 51 .98 25 3.74 95 5 5/16" 2-M6xP1.0 6.6 .46 .21

d” 10 0.50 12.7 1.75 44.5 2.01 51 .98 25 3.74 95 5 5/16" 2-M6xP1.0 7.9 .48 .22

½” 15 0.59 15 2.24 57 2.09 53 .98 25 3.74 95 5 5/16" 2-M6xP1.0 11.2 .50 .228

¾” 20 0.79 20 2.56 65 2.34 59.5 .94 24 4.33 110 6.5 d” 2-M6xP1.0 21 .93 .442

1" 25 0.96 25 2.99 76 2.87 73 1.32 33.5 5.31 135 8 7/16" 2-M6xP1.0 35 1.55 .706

1¼” 32 1.26 32 3.44 87.5 3.11 79 1.50 38.1 5.31 135 8 7/16" 2-M6xP1.0 57 2.33 1.06

1½” 40 1.50 38 4.02 102 3.56 90.5 1.50 38.1 6.50 165 9 ½” 2-M6xP1.0 80 3.70 1.68

2" 50 1.97 50 4.84 123 3.88 98.5 1.50 38.1 6.50 165 9 ½” 2-M6xP1.0 150 5.96 2.71

2½” 65 2.56 65 6.14 156 5.14 130.5 2.20 56 8.46 215 12 ¾” 4-M6xP1.0 265 11.55 5.25

3" 80 3.15 80 7.24 184 5.61 142.5 2.20 56 8.46 215 12 ¾” 4-M6xP1.0 415 18.92 8.60

4" 100 3.94 100 9.84 250 6.83 173.5 2.48 63 12.80 325 16 1" 4-M6xP1.0 780 42.6 19.32

06/22/15

iii. Ball Valves (Full Port; AISI 316 – 2 x 1½” for Fluidization Lines; [Option] 2 x 1” for 
Air Scour Lines; 1 x ½” for Classifier Washing Line; 1 x 2” for Classifier Drain 
Connection) 
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iv. Solenoid Valves – Full Port, AISI 316 – 2 x 1½” for Air Scour Lines, 2 x 1½” for 
Fluidization Lines 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

•Note: Claro  
Will furnish  
316 equivalent  
as specified 
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 v.  Y-Strainer ½” dia. (IFC, Model Y300TSST, 50 mesh, AISI 316 stainless steel cast 
body & screening basket); Utilized if Service Water is Plant Effluent 
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vi. Grit Pump 
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• Gorman-Rupp Air Release Valve (Supplied by Claro) – Typical Installation Drawing 
& Principle of Operation 
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vii. Hydrocyclones 
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_______________________________________________________________________________________

Item Qty. Unit Ordercode  Unit Price Total Net
Description CAD CAD

_______________________________________________________________________________________

0010    1 PC FTL51-F7JW7/0    2,127.00      2,127.00 
FTL51-TAE2CB1E1A
Liquiphant M FTL51  

Link to the product information:
www.ca.endress.com/FTL51

Point level/density, vibronic.
Extension tube.
Application: liquids.
Point level:
:: Millimeter precision switch point.
:: Application safety:
independent of liquid attribute,
independent of build up.
Density:
Continuous measurement.
:: Measure directly in the tank / pipe.

T  Approval: CSA C/US XP Cl I,II,III Div.1 Gr.A-G,
   zone 1,2
AE2 Process Connection: NPS 2" Cl.150 RF, 316/316L
   flange ASME B16.5
CB Probe Length; Type: 12.00 in; 316L,
   Ra<3.2um/126uin
1  Electronics; Output: FEL51; SIL 2-wire 19-253VAC
E1 Housing; Cable Entry: F27 NEMA Type 4X/6P Encl.
   316L; NPT3/4 thread
A  Additional Option: Basic version

Delivery time: 1   Week(s)

Alternative item of position 0010 is not included in the total price.
0020    1 PC XD13AP-1056/0       64.00         64.00 

XD13AP-ADA
Service d'extension de garantie de 1 ans  
For peace of mind against device failure
extend the device warranty according to
Endress+Hauser´s standard terms and
conditions.

A  Location of warranty: Return to local
   Endress+Hauser Office
D  Duration of Warranty: 24 months
A  Start of warranty: Goods issue posting

Date: 26-May-2020 Quotation 2002628102 Page 3 of 6  

viii. High Water Level Probe Model Number & Specification Data: Endress + Hauser 
Liquiphant Vibronic Fork Sensor Model FTL 51-TAE2CB1E1A 
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E. O&M & Installation Manuals – Vortex Unit (Synoptic Format) 
 

i. Vortex Unit (Sample) 
 
 

• Please see following pages à  
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Introduction 
The Claro Operation & Maintenance manual is intended to provide operations 
staff with a clear description of the vortex grit chamber and its components. This 

manual also contains important instructions on how to install & start-up the vortex 
unit and maintenance advice. All who come in contact with the vortex grit 
removal system including its auxiliary equipment including blower, grit pump 
and/or classifier/grit washer equipment should comply with the safety 
precautions, warnings, regulations and other instructions in this manual as well as 

local provincial/state and facility regulations and safety practices. 
This Operation & Maintenance manual must be available to all personnel 
involved in the vortex system’s installation, commissioning, operation, service / 
maintenance and transportation. 
Claro Environmental Technologies assumes that the personnel responsible for or 

working with this equipment are familiar with local regulations regarding the work 
safety environment and especially safety regulations and practices for sewage 
treatment plants and other applicable regulations. 
 

�

�
�
N.B. Claro cannot be held responsible for damage caused by 
negligent handling of the machine or neglect of the directives 
outlined in this manual. If personnel have comments or questions, 

please feel free to contact Claro.  We are here to help !  
Claro’s responsibility is limited or ceases once: 

- The machine or any individual component is loosened or 

disassembled without Claro consent and/or advice 

- Parts that do not belong to the vortex are integrated into the 

machine 

Never start installation or assembly prior to reading and 
fully understanding the contents of this manual. The 
safety instructions and warnings are especially 
important. If personnel have any comments or 
questions, please feel free to contact Claro. Personnel 
should never enter into the tank or be in proximity to 
openings on the tank covers where a fall risk is present 
without turning the vortex paddle system ‘Off’ and 
locking out power at the control panel.  Serious injury or 
death will result if the paddle system should start in the 
presence of personnel within the tank.  

It is forbidden to use the vortex tank in any other manner or 
for purposes other than those described in this manual. 

�

� �

�
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- Parts that are not original spare parts are installed without 

Claro’s approval 

- Lubrication schedules are not followed 

 

Modification, renovation or re-build of the machine is not permitted without 

written consent of Claro Environmental Technologies. Please feel free to contact 
Claro for advice.  We are here to help ! 
 
Note: The vortex system is composed of several major components including a 
grit pump, an air blower, and a grit classifier. The respective O&M manuals 

included in this global manual should be reviewed and understood before 
operation / maintenance of the system.   

1. About the Grit Vortex Unit 

General: The Claro VortiClar™ forced grit vortex unit is designed to mechanically 

separate fine & larger particle sand and grit from wastewater or process water.  
The vortex paddle system operates continuously for the purpose of grit removal. 
Auxiliary equipment such as water scour, air scour (if applicable), grit pump (or, 
alternately, a grit air lift), and grit classifier (or, alternately a grit washer) run 
intermittently on a schedule controlled by the Claro control panel. 

 
Grit includes sand, gravel, cinder, or other heavy solid materials that are “heavier” 
(higher specific gravity) than the organic biodegradable solids found in 
municipal or other wastewaters. Grit also includes eggshells, bone chips, seeds, 
coffee grounds, and large organic particles, such as corn niblets or other food 

waste that have the aforementioned higher specific gravity. Removal of grit 
prevents unnecessary abrasion and wear of mechanical equipment, grit 
deposition in pipelines and channels, and accumulation of grit in anaerobic 
digesters and aeration or other basins. 
 

Principle of Operation:  
 

1. Vortex Grit Chamber 
The influent is introduced tangentially into one side of the vortex chamber where 

impeller paddles turn at a predetermined rate and thus create a ‘forced vortex’ 
hydraulic pattern. This circular hydraulic motion in conjunction with the 
installation angle of the paddle system causes the organics to separate from the 
grit, be drawn upwards with the effluent and subsequently exit the tank via the 
vortex outlet. Heavier grit particles drop &, via centrifugal forces, migrate to the 

tank walls where they drop to a lower collection chamber. The grit slurry material 
is scoured with air before removal in an effort to further remove & re-suspend 
organics and enable an exit from the tank for downstream treatment. After the 
air scour, a water scour is introduced. Water scour has 2 functions: 1) further 
remove and re-suspend organics and 2) fluidize the grit slurry to a lower Dry Solids 
percentage (DS) content in order that the grit pump will be able to successfully 
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pump the slurry. Note: the air scour stops & pauses before the grit pump operates 
in order to avoid the pump drawing in air. Also, the water scour runs for a short 
time before the grit pump is called upon to start in order to ensure that air has 

dissipated and that the grit is suitably fluidized.  The water scour continues to run 
during the full grit pump run time.  Grit pump run time has been set by the Claro 
Technician in order to ensure that no grit accumulation takes place in the 
vortex’s lower sedimentation chamber and to ensure that the grit piping 
between the vortex & pump and between the pump & the grit classifier are 
clear of grit slurry. 

An inclined deflector plate is bolted to the inside of the vortex tank 
immediately downstream of the tank’s inlet. The deflector plate directs incoming 
influent flow downwards into the middle section of the vortex tank as a means of 
preventing short-circuiting of flow that could otherwise interfere with optimal grit 
removal. By avoiding short-circuiting of flow to the vortex’s outlet, the influent 

flow and its entrained grit stays within the vortex tank for the recommended 
retention/sedimentation time among other design criteria. 

The pumped grit slurry enters into the grit classifier where the grit is allowed to 
sediment into the shaftless spiral conveyor at its base. The shaftless spiral 
conveyor removes the captured grit slurry and deposits this material into a 

continuous hygienic bag and grit bin.  Operation of the grit classifier extraction 
conveyor is typically intermittent in order to decant as much moisture from the 
slurry as possible.  A grit washing jet can also be actuated in order to further wash 
organics from the grit slurry before discharge, if required. 

The Claro grit vortex & auxiliary equipment are designed for fully automatic 

operation. Please see the annotated HMI screens section in the Appendices 
section of this manual for a description of control system setpoint flexibility.  
Please also see control panel drawings and component catalog cuts for a full 
As-Built documentation of the physical aspects of the control system.  

Claro grit vortex systems are designed in a range of model sizes in order to suit 

the peak plant flow. The model number is expressed as follows: [Diameter]-
[Rated Capacity]. Thus, the vortex at Fort St. John, model FV 4250-53.2, has a 
diameter of 3050 mm & a rated capacity of 53,200 m3/day. 

1.1 Structure & Function 

The Claro grit vortex consists of the following components: 

 
• Please see following page � 
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• Vortex General Arrangement – please see 
equipment drawings in the appendices 
section of this manual for more 
information. 

Forced Grit Vortex – Typical In-Concrete Arrangement 
 

1. Motor & gear drive  
2. Grit extraction piping 
3. Planetary gear drive (also can include 

a stainless steel H-support bridge that 
supports the planetary gear drive 

above the vortex tank) 
4. Oil fill & oil level verification dip stick 
5. Concrete support bridge (or) HSS 

stainless steel H-support bridge  
6. Removable checker plate with drop 

handles 
7. Circular stainless steel top plate with 

air scour (if present) & grit scour / 
fluidization line connections 

8. Paddle system drive Tube & Adjustable 

Paddles 
9. Conical concrete tank according to 

Claro dimensions 
 
 

  
 

 
10. Air Scour System piping inside the 

vortex tank & including solenoid, ball 

valve, & ‘Snap Cap’ coarse bubble 
diffusers.  Air supply is from a blower or, 
alternately, can originate from a 
tapped aeration system or other 
equipment blower supply line 

 11. Air Scour Blower (not shown) 
 12. Water Scour piping inside the vortex 

tank & including solenoid, ball valve 
 13. Grit pump (or, alternately, an air lift 

assembly) (not shown) 
 14. Vortex tank in concrete (by 

contractor) or supplied as a modular 
stainless tank with supports      

 15. Deflector Plate 
  

 
 
 

 

1 3 

10 

2 

4 

6 
5 

7 

8 

9 

12 

15 

14 
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1.2 Use 

The Claro grit vortex system is designed to mechanically separate fine & larger 

particle sand and grit from wastewater or process water. 

�

�

2. Safety 

The safety section in this manual contains important safety information and 
should be followed closely.  There is a risk of personal injury or other damage if 

the safety instructions are not followed. 

 

 

2.1 General Safety Precautions 

- It is forbidden to use the vortex for other than its intended 

purpose.  

- All personnel who operate the vortex & its auxiliary equipment 

must have read and understood this manual, especially the 

safety section.  

- Rebuilding and/or modification of the machine is prohibited 

without written consent from Claro.  Please feel free to contact 

Claro – we are here to help ! 

- Exercise caution when walking on top of the vortex tank when 

checker plate hatches are open or when opening hatches.  Use 

certified safety restraints, safety area isolation tape, and 

procedures in accordance with local and facility regulations 

when working near the vortex tank when covers are open or 

removed.  Consider turning the rotating paddles off at the HOA 

(Selector to ‘Off’ & press E-stop) and locking out power with a 

padlock at the main control panel in these circumstances. 

Serious injury or death can result from a fall into an operating 

vortex tank.  

- Before cleaning, servicing or dismantling any aspect of the 

system, the Vortex HOA selector switch selector should be ‘Off’, 

It is forbidden to use the grit vortex for any purpose other than the 
purpose cited above without written consent from Claro. Please 
also inform Claro if design conditions change significantly or if a 
change in performance is noted.  Claro would be pleased to help. 

�

Before any work is started, the personnel who will perform the work or 
related personnel must read this safety section. 

�

�
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the E-stop engaged and, most importantly, the vortex motor 

power locked out at the main control panel. Serious injury or 

death can result from an operator coming into contact with the 

operating paddles of the vortex tank. 

- N.B. Remember that the vortex system works in conjunction with 

other machines/systems. These machines/systems – including the 

grit pump, air blower, water scour & the grit classifier – can start 

without warning.  It is important to read the manuals of this 

auxiliary equipment and to ensure that this equipment is ‘Off’ 

and locked-out when working on the machine. 

- In addition to the directives specified herein, the safety 

regulations and practices that apply at the local plant level shall 

be followed.  State, provincial and/or national regulations shall 

also be followed. 

- All vortex protecting elements and covers must be mounted and 

locked / bolted in position before starting the vortex grit removal 

system.  

- All anchor bolts, safety instrumentation (e.g. amperage 

protection), local control stations including E-stop and, if 

applicable, safety railings must be present and in good/operable 

condition before starting the vortex system.  

2.2 During Operation 

- Work on the vortex is forbidden when it is in operation. 

- Keep in mind that the vortex paddle system can be started from 

a stopped position remotely and that the grit pump (or, 

alternately, air lift), grit air scour blower, grit water scour, & 

classifier can start automatically and without notice.  

- Protective plates and covers for the top of the vortex and all 

piping shall be installed and bolted in position. All guards on the 

grit pump shall also be in position  

- The oil dip stick & cover of the vortex planetary gear drive shall 

be secured in place during operation. 

2.3 Machine Safety Protections 

- The grit vortex system is equipped with bolted & hinged 

protective checker plate lids. These elements should always be 

installed when the machine is in operation.  

- Avoid dropping tools or other unscreened debris into the vortex 

as this material can cause injury, damage the machine and/or 
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block the grit extraction piping inlet positioned at the bottom of 

the tank. 

- Change planetary gear drive & drive station gear drive oil with 

the recommended oil type on the schedule shown in the 

respective sections included in this manual. The main control 

panel reports operation times of all equipment, including the 

vortex, in order to help coordinate inspection & maintenance 

routines. Well-maintained equipment provides for a safer system 

that is less likely to be out of service. 

WARNING: The vortex can be started remotely and major auxiliary 
equipment such as the grit pump, blower/air scour, water scour, and 

grit classifier starts automatically and without notice.  An HOA station 
for manual operation & E-stop capability is provided local to the 
vortex.  Ideally, the operator will be able to see the effect of manual 
operation when using the HOA. 
 

 

2.4 Electrical Work 

Electrical work must be performed by a licensed electrician and in accordance 
with applicable laws, regulations and rules. Work shall also be carried out in 
accordance with facility regulations.  
 

- To avoid accidents including fatal electrical shock, it is 

important that the electric motors, instruments and cables are 

in good working order with no breaks or other anomalies.  

- Electrical cables should be routed so that there is no risk of 

wear against any moving or sharp/abrasive parts.  

- All equipment and instruments should be grounded. Humid 

environments and wastewater applications carry an 

increased risk of accidents caused by electric current.  

Remember that the vortex system is a high voltage system. 

- When replacing or repairing an electrical component, the 

power supply must always be turned off and the relevant 

switch and/or breaker element padlocked before starting 

work. 

It is forbidden to clean the vortex paddles or other 
elements while the unit is in operation or not positively 
lock-out of operation with a padlock.  �
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3. Storage, Transportation & Packaging 

3.1 Scope of Delivery (Typical) 

The typical vortex supply includes: 
1. Motor & Gear Drive (typically pre-installed on the planetary gear drive) 
2. Planetary Gear Drive (also can include a stainless steel H-support bridge 

that supports the planetary gear drive above the vortex tank) 
3. Paddle System Drive Tube & Adjustable Paddles 
4. Air Scour System piping inside the vortex tank & including solenoid, ball 

valve, & ‘Snap Cap’ coarse bubble diffusers.  Air supply is from a blower 
or, alternately, can originate from a tapped aeration system or other 
equipment blower supply line 

5. Air Scour Blower 
6. Water Scour piping inside the vortex tank & including solenoid, ball valve 
7. Grit pump (or, alternately, an air lift assembly) 
8. Deflector Plate 
9. Vortex tank in concrete (by contractor) or supplied as a modular 

stainless tank with supports 

3.2 Storage 

Storage of the vortex components may be made for a short period and only in / 
on its original packaging/pallet(s). Ensure that the vortex components are stored 
in an indoor environment and not exposed to freezing. If outdoor storage is 

unavoidable, please contact Claro.  Before the vortex components are kept in 
storage / out-of-service for an extended period, please contact Claro for 
additional storage instructions and advice. 

3.3 Transportation 

Transportation shall be made in a manner that ensures that the vortex 

components are secured from falling or other mishap damage. Typically, the 
vortex components are delivered to the project site on a flat bed truck and 
secured on a specially-built pallet. N.B. Lifting the machine components over 
personnel is absolutely forbidden. Suitably trained staff should perform lifting, 
loading, load securing, unloading and driving of the transport truck. 

3.4 Packaging 

The packaging (pallets or crating) is specially-designed and adapted for the 
delivered vortex equipment and provides maximum protection. Ensure that the 
packaging is not damaged when the delivery is received. If the packaging or 
equipment is damaged, please document with photographs & contact Claro. 

It is forbidden to connect the machine to a live electrical power 
source while installation or other work on the machine is in progress. 
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4. Assembly & Installation 

Experienced installation personnel must carry out the installation in a professional 

manner. All electrical wiring must be performed by a qualified electrician and 
must comply with current CSA, UL or other applicable regulations. 

4.1 Assembly / Installation 

Please refer to the equipment drawings included in the Appendices section of 
the global O&M manual.  Additional installation instructions for each project are 

provided to the installer in advance of delivery. The following outlines the central 
principles of a correctly installed vortex system: 

- The vortex planetary gear drive, paddle system & grit 

extraction piping must be installed at the center of the vortex 

tank and perfectly level & plumb. This assembly must also be 

at the level/position indicated on the project & submittal 

drawings. 

- The elevations of the air scour coarse bubble diffusers and the 

water scour piping assembly within the lower grit collection 

area of the vortex tank must reflect the levels shown in the 

project & submittal drawings. 

- Small final adjustments of elevation, level & plumb-ness can 

be effected at the planetary gear drive levelling bolts that 

are located on each corner of the unit. The unit is secured 

with bolts to the stainless steel H-beam support (or, 

alternately, to the reinforced concrete vortex bridge that 

forms part of the concrete tank and floor). 

- If installed on a reinforced concrete vortex bridge, the gap 

that remains between the planetary gear drive and the 

bridge should be filled with non-shrink grout once proper 

positioning is achieved. 

- The air scour, if present, has a stainless steel ANSI B16.5 flange 

located near the center of the planetary gear drive that is 

accessible from the top of the vortex tank.  Piping from the 

blower is attached to this flange as shown on the project & 

submittal drawings including a pressure gauge with isolating 

ball valve. 

- The water scour has a stainless steel ANSI B16.5 flange located 

near the center of the planetary gear drive that is accessible 

from the top of the vortex tank.  Piping from the plant service 

water source is attached to this flange as shown on the 

project & submittal drawings including a pressure gauge with 

isolating ball valve. The minimum pressure at the water scour 
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input point at the base of the vortex tank is 40 psi. If service air 

is being tapped from an alternate air supply line (as opposed 

to a dedicated blower/compressor), air flow must be 

measured &, if necessary, trimmed in order to match the 

capacity of the ‘Snap Cap’ coarse air diffusers. 

- Depending on the depth of the vortex unit and the available 

ceiling height above the tank, the grit extraction, air scour (if 

present), & water scour piping can be provided in modular 

bolt-together sections including intermediary gaskets. The 

paddle system drive tube can also be unbolted from the 

planetary gear drive. The paddles are typically supplied 

loose. Thus, either most of the assembly including planetary 

gear drive, drive tube and all piping elements are installed 

into the vortex tank in one piece (& paddles installed 

subsequently) or these modular components can be bolted 

into place and/or bolted together, one-by-one, and lowered 

via the center of the planetary gear drive into final position.  

All hardware & gaskets are provided for this assembly. A 

stainless steel top plate integrates the grit extraction piping 

flange, the air scour flange (if present), and the water scour 

connecting flange. 

- Once the drive tube is properly secured and the entire 

assembly is installed, the paddles system is bolted onto the 

drive tube at the elevation indicated on the Claro submittal 

drawings/installation instructions. Paddles are bolted into 

position by having the installer enter the vortex tank. N.B. 

follow all safety precautions for this installation procedure 

including power lock-out, fall prevention procedures, and the 

provision of a temporary walking surface for the installer in the 

conical vortex tank.  

- Bolt the deflector plate at the inlet to the vortex tank at the 

location, elevation and angle shown in the Claro submittal 

drawings/installation instructions. In concrete tanks, the 

deflector is bolted to the inner wall surface of the tank. If a 

modular steel vortex tank application, an integrated flange & 

bolts will be provided for securing the deflector plate.   

- In order to ensure that no influent enters into a blower unit, air 

scour piping (if present) must be at an elevation that is above 

the maximum liquid level in the vortex tank. 
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- All grit extraction, air scour (if present), & water scour piping 

must be properly supported.  It is also recommended that grit 

extraction piping be supplied either in flanged sections or with 

Victaulic-type couplings for ease of disassembly/inspection. 

Long-radius elbows are recommended where elbows are 

required.  Use two x 45 degree elbows in lieu of 90 degree 

elbows where possible.  Also, remember to make provision for 

the grit pump pressure gauges on the piping both upstream 

and downstream of the grit pump – these are typically ½” 

couplings that are then reduced to match the pressure 

gauge diameter. Please see technical submittal for 

information on pressure gauges, pipe diameters and other 

pertinent information. 

- Install all electrical connections as per project drawings & 

Claro technical submittal (mechanical & electrical sections). 

- Ensure all bolts are properly tightened & that debris has been 

removed from the vortex tank at the end of installation and 

before start-up. 

4.2 Electrical Installation 

Electrical work must be performed by a licensed electrician and in accordance 

with applicable rules, regulations & laws.  
 

Before reading and acting on the information in this section, please read section 

2.4 in its entirety in order to ensure personnel safety. Please also see the As-Built 
control panel drawings included in the Appendices section of this manual. The 
following overview indicates the typical connections for a system that includes a 
Claro-designed control panel. 

- The vortex motor is connected to the Claro control panel 

(typically 575/60/3 or 460/60/3 or, alternately, other voltages as 

specified/required such as 208/60/3). 

- The air scour solenoid, if present, is connected to the Claro 

control panel (either 24VDC or 120V). 

- The water scour solenoid is connected to the Claro control panel 

(either 24VDC or 120V). 

- All auxiliary equipment is typically connected to the Claro control 

panel including: grit pump, blower (if present), and grit classifier.  

Local HOA stations are also typically connected to the Claro 

control panel. Please see As-Built control panel drawings for a 

summary of all field connections. 

- Ensure that all connections follow all applicable electrical codes 

and conform to the project explosion-proof classification. 
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5. Operation 

5.1 Automatic Operation  

1. The vortex paddle system operates continuously 24/7. 

2. Grit extraction routines are effected via the ‘Schedule of Grit 

Extraction’ sequences input screen, which can be accessed via 

the ‘Classifier & Vortex Configuration (2/2)’ input screen (button 

located at bottom of aforementioned screen). A maximum of 12 

extraction sequences per 24 hours can be selected. Each 

extraction sequence enables the operator to select precisely the 

nature of the sequence including limiting the sequence to an air 

scour and/or water scour (i.e. without grit extraction). Please see 

annotated HMI screens included in the Appendices section for 

additional information.  

3. A typical sequence begins with an air scour of the accumulated 

grit in an effort to further remove & re-suspend organics.  

4. After the air scour, a water scour is introduced. Water scour has 2 

functions: 1) further remove and re-suspend organics and 2) 

fluidize the grit slurry to a lower Dry Solids percentage (DS) 

content in order that the grit pump will be able to successfully 

pump the slurry. Note: the air scour stops before the grit pump 

operates in order to avoid the pump drawing in air. Also, the 

water scour runs for a short time before the grit pump is called 

upon to start in order to ensure that air has dissipated and that 

the grit is suitably fluidized. The water scour continues to run 

during the full grit pump run time.   

5. The grit pump starts a short time after water scour/fluidization 

begins. The grit pump’s run time has been set by the Claro 

Technician in order to ensure that no grit accumulation takes 

place in the vortex’s lower sedimentation chamber and to 

ensure that the grit piping between the vortex & pump and 

between the pump & the classifier are clear of grit slurry. The grit 

pump system is powered by a VFD in the Claro control panel 

that enables operators to optimize the flow capacity of the grit 

pump. The Claro Technician has set the VFD/pump speed at an 

optimal level.  The aim of this VFD setting is to enable the grit 

pump to effectively remove the fluidized grit at the base of the 

vortex while providing for a low liquid crest at the grit classifier 

weir, which provides for the minimum amount of turbulence 

within the grit classifier and thus the maximum removal of 
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material. Note: the grit pump will take some time to prime before 

influent is visible in the grit classifier. At Fort St. John, the priming 

time was observed to be approximately 0.5 - 1 minute.  The 

discharge of influent at between 1 - 5 gallons per minute via the 

Gorman-Rupp air release valve is normal during pump 

operation. Please refer to the Gorman-Rupp O&M manual 

included in this global O&M manual for further details on pump 

operation & maintenance.  

6. The grit classifier starts shortly after the grit pump starts and 

continues to operate intermittently until after the completion of 

the grit pumping routine. One of the key objectives of grit 

classifier operation is to produce a clean grit product with a 

minimum of liquid content. To this end, the Claro control panel 

enables the grit classifier to run intermittently – with pause times 

that enable the grit moisture to run back into the sedimentation 

tank before grit discharges into the bagger. A grit washing jet is 

also available for additional washing of the grit before 

discharge, if required. 

7. Please also see description of control narrative and annotated 

HMI touch screen images included in the Appendices section of 

this O&M manual. 

5.2 Manual Operation 

- When the local HOA control station selector is in Manual, the 

vortex will function in forward until the selector is returned to Off or 

Auto.  

- When the E-Stop is pressed at the local HOA station, the vortex 

paddle system will stop. If the E-stop is pull-out / disengaged, the 

vortex will not start of its own accord. The operator must return the 

HOA to ‘Auto’ and then press ‘Start’ at the Claro control panel.  

The ‘Start’ button is located on the ‘Grit System Control’ HMI 

screen. Please also see description of control narrative and 

annotated HMI touch screen images included in the Appendices 

section of this O&M manual. 

- The vortex solenoids can be operated manually from the ‘Grit 

Manual Valves Operation’ HMI screen.  The Vortex HOA must be in 

‘Manual’ position for this manual control of the valves to be 

enabled. 

- The blower, grit pump & grit classifier can be operated in manual 

from their respective HOA stations. The blower & grit pump can be 
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operated in forward only. The grit classifier can be operated in 

forward or reverse. N.B. Do not run the classifier in reverse for more 

than required short spiral operation bumps since grit will be 

pushed and cycle at the base of the classifier and cause un-

necessary wear and material accumulation.  Classifier equipment 

should void after each grit extraction sequence. Avoid grit 

material build-up within the grit classifier.  

- The blower, grit pump & grit classifier have E-stops on their 

respective local HOA stations that will shut down the respective 

piece of equipment. N.B. Equipment can automatically restart 

when the E-stop pushbutton is pulled back into non-engaged 

position.  Alternately, equipment may need to be restarted at the 

‘Grit System Control’ HMI screen. 

- The blower can be turned On or Off from the ‘Grit System Control’ 

HMI screen. The local HOA of the blower, however, must be in 

‘Auto’ position. 

- The grit pump can be turned On or Off from the ‘Grit System 

Control’ HMI screen. The local HOA of the grit pump, however, 

must be in ‘Auto’ position. 

- The grit classifier can be turned On or Off from the ‘Grit System 

Control’ HMI screen. The local HOA of the grit pump, however, 

must be in ‘Auto’ position. 

- General Note: Daily operation of all grit removal equipment must 

be in automatic mode rather than in manual mode. Manual 

mode operation at the HMI or at the HOA stations is provided for 

short/temporary oversight, testing & maintenance tasks only. 

Manual operation must also be under continual operator 

supervision. Follow all best-practice safety routines & regulations 

including motor lock-out during inspection & maintenance tasks 

as required. 

5.3 Overload/Alarms 

- The grit vortex motor is protected by an amperage detector that 

is integrated within the VFD.  The alarm setting is effected on the 

‘Alarms Configuration (2/4)’ page.   

- Reset of all alarms is effected by clearing the alarm on the HMI 

screen. Alarms are recorded in the ‘Alarms History’ HMI page. 

Alarms that remain active are listed on the ‘Active Alarms’ page.  

Date & time of each alarm is indicated on each respective page.   
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5.4 Other Elements 

The local HOA control station should enable the Vortex to run in manual and 

integrate an emergency E-stop that stops the vortex paddle system.  If Claro has 
furnished the control panel system these elements will be present.  Please see 
control panel drawings included in the Appendices section. 

6. Settings 

6.1 Default Values 

Claro will provide initial start-up settings for all of the component equipment that 
constitute your application.  If you have comments or questions about control 
settings, please contact Claro – we would be glad to help and further outline the 
nature and rationales informing the controls equipment and controls set points. A 

record of final set points (completed at start-up) will be furnished as an appendix 
to this manual.  Please also see description of control narrative and annotated 
HMI touch screen images included in the Appendices section of this O&M 
manual. 

� �
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7. Regular Verifications & Maintenance 
� �

�
�
• Please also see Gorman-Rupp grit pump, blower (if present) & grit classifier 

O&M manuals for supplementary inspection & maintenance 

schedules/practices. 

7.1 Weekly 
  

Check for the following items: 
- Ensure that there are no abnormal noises during operation. 

- Ensure that grit is being discharged by the grit classifier – if not, 

verify that the grit classifier is operating correctly, that the grit 

vortex grit extraction piping and/or the grit pump is clear of 

blockage and, lastly, that the lower grit accumulation chamber is 

free of debris. 

- Verify that there is no visible oil leakage from the vortex gear 

drive or from the planetary gear drive.  Please see planetary gear 

drive section below for additional information on the operation 

and maintenance of this core component of the vortex system. 

7.2 Monthly 

- Although rare, verify that the paddle system has not 

accumulated excess screenings debris on its paddles. Some 

debris is not critical to the operation of the system.  Shut down & 

lock-out the power of the system & auxiliary equipment 

components and remove excess debris with a rake or other tool. 

If the system is protected by a Claro fine screen, debris removal 

should be rare, however, checking the operation of the paddle 

system should be effected on a monthly basis. 

- Check oil level in planetary gear drive via oil dip stick. Shut off & 

lock-out equipment when checking oil. Add oil as necessary.  Do 

not overfill. 

For maintenance inspection and/or maintenance work, all safety 
regulations must be followed. It is absolutely forbidden to carry out 
service or maintenance work on the vortex (or auxiliary component 
equipment) while it is operation. Main power lock-out switch(es) must 
be turned off and locked with a padlock. 

�

�
�

�

�
�
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7.3 Yearly 

• A thorough review of the vortex grit tank system should be performed once a 

year. Please also see Gorman-Rupp grit pump, blower (if present) & grit 
classifier for yearly maintenance inspection recommendations. 

 

- Redirect flow away from the vortex by opening the by-pass gate 

and by closing the vortex inlet and outlet gates.  

- Drain the vortex tank to its bottom with a submersible pump. 

- Verify if there is large debris or residual finer debris in the bottom 

collection area of the vortex tank.  Some smaller residual material 

is normal. The grit extraction piping inlet should not be obstructed 

with material and the collection well area should be majority 

empty / clean. Remove accumulated large stones or other 

debris, if present. Consider using a vacuum truck as a means of 

drawing out large debris since entering the tank is considered a 

closed space entry and the conical walls of the tank will be 

slippery. If a significant amount of debris is found in the lower 

collection well, please document with photographs & contact 

Claro. We will suggest increasing the grit pumping & fluidization 

time and/or other remedies.  

- Verify the state of the paddle system – that the paddles blades 

remain at 45 degrees and that they are free of debris.  Clean as 

required. 

- Verify the tightness of all bolts at the planetary gear drive. 

- Verify the tightness of all bolts that retain the grit extraction piping 

and the air (if present) and water scour flanged connections. 

- Check for oil leakage at the vortex gear drive & the planetary 

gear drive. 

- Inspect oil & check oil level in the vortex planetary gear drive by 

checking the drip stick. Stop & lock-out equipment when 

effecting oil verifications. Verify the operating hours of the vortex 

gear drive and the planetary gear drive relative to the 

recommended oil change schedule.  Drain and replace oil as 

recommended. Note the operating hours at which the oil was 

changed. Note the next recommended oil change requirement.  

Change oil before the scheduled oil change date rather than 

after the recommended date.  

- Change planetary gear drive oil a minimum of every two (2) 

years as suggested in the oil change schedule. 

- Clean surface of motor, gear drive & planetary gear drive of 

accumulated dirt, if present.  Clean checker plate of debris. 
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- Safety Instrumentation: Test the vortex motor high torque alarm 

signal by setting the alarm to a level under the normal operating 

amperage e.g. 0.5 Amps. Verify that no equipment, tool or 

personnel are present in the tank. Observe all recommended 

safety practices and beware of fall risk as serious injury or death 

can result from falling into an operating vortex tank. Consider 

closing all checker plate hatches and the use of area isolation 

‘Danger’ safety tape. Start the vortex paddle system and 

observe if the high torque alarm is issued by the control panel. 

Return the alarm setting to the regular amperage value once the 

test is complete. 

- Safety Instrumentation: Start the vortex and test the HOA E-stop 

push button. 

- Refill the vortex tank by opening the outlet gate, the inlet gate 

and closing the by-pass gate. Once full of screened influent & all 

safety covers are in closed/bolted/locked position, restart the 

vortex paddle system. Verify that all auxiliary equipment 

including the grit pump, blower (if present) & grit classifier are in 

‘Auto’ and ready for service (i.e. no Faults or other 

condition/status). 
 

Please review ‘Vortex Planetary Gear Drive Assembly Information – Model Claro 
S25-GCD-50’ included below for detailed information on the Vortex planetary 
gear drive, a core component of the grit vortex system. 
 

If you have comments or questions, please feel free to contact Claro – we are 

here to help ! 

 
Before restarting operation of the vortex, all protective covers must be reinstalled 
& safety equipment operational. 

 
�  



�
�
�

© 2018. Claro Inc. All Rights Reserved.                                                                                        23 

�

7.4 Vortex Planetary Gear Drive Assembly Information  –  Model Claro S25-

GCD-50 

A.  General Information & Maintenance Schedule  
 

1. Lubrication & Maintenance Schedule 
 

The Claro planetary drive unit supports & rotates the drive tube and paddle 
system. The planetary gear drive unit will be affixed either to the vortex tank 
concrete bridge that forms an integrated part of the facility’s floor slab 
structure or to an H-support bridge made of HSS beam that straddles the 
concrete or stainless steel tank structure. 
 

The planetary gear unit is made up of several speed reducers coupled 
together. Each speed reducer is entirely enclosed and lubricated. The 

recommended lubricants and lubrication change intervals are listed in this 
sub-section. Proper care of your drive unit will ensure long, trouble free 
machine life. Always maintain proper oil levels and follow the 
recommendations in this manual.  Remember to also check the regular (Nord) 
gear drive manual for the recommended oil change schedule. The Nord gear 

drive, which forms part of the drive station, and the planetary gear drive are 
different pieces of equipment requiring different maintenance attention /oil 
change schedules. 
 
The model number of your planetary gear drive unit is: Claro S25-GCD-50. 

 

�
� � �

�

�

� �

 

� � � � � �

 

• Please see oil ‘Type’ table included below. 
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* Service intervals should be reduced if the drive is exposed to severe 
environment conditions such as high humidity, dust, dirt, and corrosive 
atmospheres. In high humidity atmospheres, periodically check the main gear 

housing for condensate accumulation and drain as necessary. The screening & 
grit removal room air change/ventilation system will help preclude this type of 
condensation. 

 
• Main Planetary Gear Housing Oil Change Procedure: 
 

Turn the vortex paddle drive system off & positively cut control and power 
supply connections by locking out the vortex motor at the control panel (and 

at the local in-field lock-out station, if applicable).  For further safety, adjust the 
vortex local HOA switch to ‘Off’ & press the E-Stop. 
 

Drain the oil by opening the drain valve or removing the drain plug. Replace 
plug/valve before adding new oil. Dispose of old oil according to local 
regulations / best practices. Add new oil through the oil fill cap located on the 
top plate of the planetary gear drive until the level reaches the recommended 
range on the dipstick. Do not overfill. 

 

• Storage: 
If the vortex planetary drive unit is to be stored for longer than 90 days, fill main 

gear housing with recommended lubricant. Drain before installation & refill 
before start-up. 
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2. Recommended Lubricants 
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3. Components List  
 
Planetary Gear Drive – Model Number: S25-GCD-50 

 

 
 
 •  Please see Appendices section of this global O&M manual for 

additional arrangement / layout drawings & motor/gear drive 
specification information. 

 
 
 
 
 
 
 
 
 
 
  

� �
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•  Please see Appendices section of the global O&M  manual for 
additional arrangement / layout drawings & motor/gear drive 
specification information. 

 
 
 
 
�
�
�
�
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�
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�
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A. Recommended Spare Parts 
 

Vortex tank units: 
 

 - No spares recommended other than recommended gear drive manufacturer oil. 
 
Grit Pumps: 
 

Component Cost (CAD) 
Impeller Assembly $ 1,500.00 
Wear Plate $ 750.00 

 
Grit Classifier: 
 

Component Cost (CAD) 
Trough Liner $ 1,500.00 

 
Replacement of the above parts is rare and not anticipated in the first 5 years of 
operation.  

 
Note: Above prices do not include local shipping costs or applicable tax. 

 
B. Operation Requirements / Estimated Operational Costs 
 

 

 

 

- Each vortex tank motor runs 24 hr/day. 
- Each tank will undergo 3 - 6 extractions per day (adjustable). Extractions will alternate between 

tanks. 
- Each extraction will cause the respective grit pump motor to run for approximately 10 minutes. 
- Each extraction will cause the grit classifier motor to run for approximately 10 minutes. 
- Cost for electricity: $0.12 per kWh (estimated) 

Vortex Tank 1 0.75• 85.5 24 7684 922.08 
Vortex Tank 2 0.75 85.5 24 7684 922.08 
Grit Pump 1 5.6 90 1 2271 272.52 
Grit Pump 2 5.6 90 1 2271 272.52 
Classifier 0.75 85.5 2 320 38.40 

 

Motor sizes are preliminary. Grit pump final motor size will depend on extraction piping 
arrangement. For the sake of this power consumption analysis, a 5.6 kW (7.5HP) has been 
assumed.  
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.1 Preventative Maintenance Inspection Schedule Outline  
 

� The grit pumps and classifier function intermittently—only when an extraction sequence is 
initiated. Typical runtimes range from approx. 40-60 minutes per 24 hours. This low-wear 
philosophy ensures that wear parts have extended service life. 

 

Recommended maintenance attention is comprised of: 
- Typical visual & aural inspection of the equipment on a weekly basis. 
- Verification of all gear drives for levels/seal leaks during rounds including visual inspection 

of grit pump bearings oil site-glass levels. Replacement of oil as per manufacturer 
recommendations. A reminder alarm can be implemented in the control panel to cue gear 
drive oil replacement based on operation time if each piece of equipment, if preferred. 

- Verification of proper extraction function by triggering an extraction of a respective grit tank 
at the HMI quarterly 

- Verification of the grit classifier liner condition once a year.  
- Verification of vortex tank & paddles once a year. 
- Note: Claro follows up with operators periodically to see how the system is functioning and 

in order to review/prompt maintenance inspection practice.  
 

 
C. Ancillary Components (by others/owner) 
 

 

All anchors for securing the equipment to the floor are to be provided by others.  

 

The vortex grit tanks require service water for fluidizing the collected grit prior to and during 
extraction. Others will be responsible for providing service water at the specified flow and pressure 
to the connections on the Claro equipment. All interconnecting piping, pumps (booster or 
otherwise), water hammer arrestor, instruments (in addition to those provided by Claro – see scope 
of supply above), etc. will be the responsibility of others.  
 

 

Claro suggests an optional air scour of the settled grit prior to extraction in order to further remove 
organics. If the plant has a compressed air source, this could be used to supply the vortex tanks 
air scour lines. If there is no compressed air source, Claro can provide a side channel blower to 
provide the necessary air. In order to bid to the specifications, Claro has not included a side 
channel blower in its base bid offer. Should the owner wish to include air scouring of the grit Claro 
has provided a cost adder for the side channel blower.  
 
In either case (existing compressed air or side channel blower), Claro will provide a solenoid valve 
and isolating ball valve for each vortex tank. All interconnecting piping, instruments (pressure 
regulators, filters and other pneumatic items) shall be by others.  
 

 

All interconnecting piping between the vortex grit tank extraction port and grit pump inlet & grit 
pump outlet and classifier inlet is to be provided by others. Pump connections are 4” in diameter.   
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All civil works including the vortex tanks and channels are by others. Checker plate by others as 
per Addendum No. 1. Gates by others as per addendum No. 1. 

Claro would be happy to provide a fiberglass Parshall flume for installation downstream of the grit 
vortex tanks on request. 
 

D. Support Services Provided by the Supplier. 
 

.1  Here is a point-form listing of the support services provided for installation, start-up, and 
follow-up: 

 

• Complete technical submittal as specified including design & installation tips checklist. 
• Timely support/technical advice, including office visit(s) to consultant on request, during 

the pre- &/or post-selection design phase of the project if required. 
• Coordination of delivery with installing contractor including offloading instructions. 
• Complete installation instructions/tips check list, & prestart-up checklist. 
• A Claro start-up technician, typically Peter Lipert Jr., and the designer and programmer of 

the subject control panel, typically Claude Samson (Franklin Empire), will be on site to 
verify the mechanical and controls installation. Having both technicians offers flexibility 
and assurance that the start-up will proceed well. For instance, programming updates can 
be effected on site if, for instance, the Scada integrator needs an extra requirement or if 
operators would like an extra feature added to the HMI. Scada connectivity is 
verified/tested. All controls narrative sequences are re-tested. The system is then 
observed for a minimum of one day after influent is introduced in order to optimize settings 
to reduce runtimes, wash water use, power consumption & to increase life of wearable 
parts. 

• Complete operations and maintenance requirements training review in a classroom 
setting (or virtual to limit exposure during the Covid-19 pandemic) & in the field c/w video, 
slides and practical review of the installed treatment system. 

• After start-up Claro technician follows up with operators in order to ensure that system is 
running well. A 24-hour phone line is available for operations questions/comments. Note: 
if no immediate pick-up, operators are asked to leave a message for momentary call back. 
Claro technician has a photograph of each HMI screen with latest settings so that an 
operator can be guided though a setting change by phone, if requested. 

• Periodic follow-up with operators. 
• If a VPN connection is provided by the Scada designer, Claro can support the control 

panel and operators from Montreal with immediate login. Access to be controlled by 
operators. 
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