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EXECUTIVE SUMMARY 
Purpose 

§6.5.1.4.1.1.1 
The goal of the project is to design and construct an expansion to the Southern Regional Recharge 
Facility (SRRF), previously referred to as Artesian Northern Sussex Regional Water Recharge Facility 
(ANSRWRF).   SRRF serves as a regional facility to meet current and future wastewater needs within 
the Artesian Wastewater Management, Inc. (AWMI) service territories in Sussex County as well as 
neighboring utilities such as Sussex County through interconnections. The facility is owned and 
operated by AWMI.   
 
Currently, SRRF operates under State Permit No. 359288-02. This permit authorizes a daily disposal 
volume of up to 3.75 million gallons per day (MGD). This disposal is spread across four di erent spray 
fields, delineated as Fields D, E, F and G, all of which are already permitted. The current SRRF 
wastewater treatment plant was authorized by Construction Permit No. 359288-03 which approved 
the construction of an initial treatment system rated for 625,000 gallons per day (gpd). (Note: for the 
purposes of this report, the components authorized under this construction permit will be referred to 
as “existing” even though they are still under construction) 

This Design Engineer Report (DER) is being submitted to the Department of Natural Resources and 
Environmental Control (DNREC) in conjunction with design documents to secure a permit to 
construct additional treatment capacity to meet regional demands.  No additional disposal capacity 
is being requested as part of this permit application.  

Scope 
§6.5.1.4.1.1.2 

AWMI, as well as several other sources, intend to send additional wastewater loads to SRRF for 
treatment.  These include, but are not limited to potential flow volumes from Georgetown, Sussex 
County, Milton, as well as current and future flows from customers throughout the extensive AWMI 
service area in Sussex County. Taken together these loads are well beyond the currently authorized 
625,000 gpd capacity of the SRRF treatment plant.  

The original phase (Phase 1) of construction was completed in 2019 and included a 92.6 MG treated 
effluent storage lagoon and pumping station associated with the spray irrigation reuse system.  
Since that time, the facility has received treated effluent from offsite facilities for beneficial reuse. 
Recently, AWMI received authorization to construct a 625,000 gpd treatment facility to allow receipt 
and treatment of raw wastewater at the SRRF facility (Phase 2). The effluent from the treatment 
facility will be discharged to the storage lagoon and discharged through the spray irrigation system.  
The existing treatment system is comprised of influent mechanical screening, influent pumping 
station, 4-stage Bardenpho biological treatment and clarification system, effluent filters, ultra-violet 
disinfection, and an effluent pumping station to discharge to the storage lagoon.  Ancillary processes 
include aerated sludge holding tanks, an emergency diversion and equalization lagoon, and plant  
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drain pumping station to return side stream flows to the biological treatment system.  The design 
and construction of this phase of work was developed with the anticipation of a future expansion. 

This project (Phase 3) will consist of the expansion of the existing treatment facility with similar unit 
processes to reach a total treatment capacity of 1.875 MGD.  No changes to the disposal capacity 
or operation are proposed and therefore will not be addressed in this DER.  The new treatment 
systems will be limited to: 

a) New mechanical influent screen  

b) (4) additional hybrid Bardenpho treatment trains with integral clarifiers and aerated sludge 
holding 

c) New influent pumps (installed in existing wet well) 

d) New cloth media filtration system 

e) New UV system  

f) New Effluent pumps  (installed in existing wet well) 

Design Flows (peaks and average) 
The existing SRRF facility has a design capacity of 625,000 gpd which is limited by the biological 
process.  Wastewater treatment demand in this region is projected to exceed this capacity within the 
next 5 years, thus requiring the proposed expansion.  AWMI seeks to provide a ordable wastewater 
solutions and phase infrastructure improvements to match demand to the extent possible.  As a 
result, AWMI is taking a master plan approach to the expansion of this regional facility.  The site has 
su icient area to expand the treatment systems when capacity is required.  Similarly, AWMI is 
developing a master plan for expanding disposal capacity in the future when required.  As noted 
above, this report is limited to expanding treatment capacity to 1.875 ADF which is 50% of the 
permitted disposal capacity of 3.75 MGD.  An additional 1.5 MGD of disposal capacity is reserved for 
disposal of treated e luent from private industry leaving 375,000 gpd of excess disposal capacity.   

 

§6.5.1.4.1.1.3 - 6.5.1.4.1.1.6, 6.5.1.4.1.5 
An analysis of the historical influent daily flow volumes to AWMI Regional System (consisting of 
Beaver Creek WWTF, Heron Bay WWTF, and Stonewater Creek WWTF) was performed as described 
in §6.3.1.6.1. The average of the top 10% Daily Flow/EDU was determined to be 113 gpd/EDU. This is 
about 10% greater than the highest average for a consecutive 30-day period and so represents a 
reasonable safety factor for the Peak Month for design purposes. For design purposes a maximum 
daily flow of 115 gpd/EDU is being used.  Unless otherwise noted, the capacity flow rates in this report 
refer to Peak Month values. When measuring flow for permit compliance, this is calculated by 
averaging the daily flow rates across each calendar month and taking the highest in a given year. 
When predicting flow for design purposes, this is estimated by using a similar facility and averaging 
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the upper 10% of all daily readings across an extended period of historical data and dividing by the 
number of EDUs to get a design flow per EDU (as in §6.3.1.6.1). 

As a result, Table 1-1 provides a summary of the design flows for this expansion. 

Table 1-1:  

 Existing New Total 

Peak Daily Flow 0.625 MGD 1.25 MGD 1.87 MGD 

Peak Hourly Flow (influent screening) 1.25 MGD 2.50 MGD 3.75 MGD  
(Peaking Factor = 2) 

Equalized Peak Flow 0.8 MGD 1.6 MGD 2.4 MGD 

 

Number of Equivalent Dwelling Units  
The SRRF is a regional treatment facility that is intended to receive flows from multiple subdivisions, 
municipalities, and potentially contract users.  The service area for the regional system consists of 
the properties described in current AWMI CPCNs, as well as any future CPCNs that may be granted 
by the PSC, contingent on applicable service agreements. These customers may include residential, 
commercial, municipal, industrial, and other users. Non-residential customers may be required to 
provide pre-treatment of wastewater, to be determined on a case-by-case basis.  Each new 
subdivision or customer will be permitted and approved by DNREC as required by §6.5.10.3 prior to 
connection into the regional system. Additional conveyance infrastructure will be designed, 
permitted, and constructed as necessary to provide service to approved customers.   

EDUs in di erent Sussex County subdivisions have been observed to produce significantly di erent 
volumetric and constituent contributions, and thus projections of limiting treatment factors for 
future growth are rough approximations. As growth occurs throughout the region, wastewater flow 
will be divided between the various treatment plants in the AWMI network on a dynamic basis to 
optimize plant operations. This growth will be monitored both in terms of flow rate and influent 
characteristics, and additional treatment and disposal capacity will be added to the regional system 
as needed to maintain compliance with the operations permits of each facility.  Based on the flow 
analysis discussed above, the proposed 1.875 MGD of treatment capacity equates to approximately 
16,304 EDUs (for planning purposes only).   

Influent CharacterisƟcs        
The design influent wastewater characteristics are based on actual concentrations from monitoring 
results for the AWMI Regional System for a three-year period. A factor of safety was added to the 
design BOD5 and TSS values due to high variability over the observed three-year period. As the system  
grows, greater consistency is anticipated and may warrant lower design constituent concentrations 
in future capacity evaluations.    
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Table 1-2: Influent Design Wastewater Characteristics 

Parameter Three-Year Average1 Design Value 
BOD5 311 mg/L 400 mg/L 
TSS 298 mg/L 450 mg/L 
Nitrate + Nitrite 2.4 mg/L 5 mg/L 
Ammonia 51.1 mg/L 50 mg/L 
TN 65.9 mg/L 70 mg/L 
Phosphorus 7.8 mg/L 9 mg/L 
pH 7.3 6.5 – 8.5 

1. BOD5, TSS, and Phosphorus are based on AWMI Regional System averages. The remaining 
values are based on Stonewater Creek WWTF averages.  

 

Design Effluent Wastewater CharacterisƟcs  
 
SRRF has been classified by DNREC as an existing facility and has been designed for nutrient removal 
to the standards of PSN2 and PSP2. The design access level is Unlimited Public Access as per section 
§6.5.1.4.1.1.6.  Accordingly, the proposed average e luent discharge wastewater characterization 
from the SRRF wastewater treatment plant, is as follows: 

Table 1-3: Effluent Design Wastewater Characteristics 

Parameter Design Value Units 
BOD5 10 mg/L 
TSS 10 mg/L 
Total Nitrogen2 10 mg/L 
Phosphorus 8 mg/L 
pH 6.0 - 9.0 S.U. 
Fecal Coliform 20 col/100 mL 
Turbidity 5 NTU 

 
1. Design is based on total nitrogen.  
2. Shall be measured at the discharge of the wastewater treatment plant. 

SUMMARY TABLE OF DESIGN PARAMETERS 
Refer to Design Criteria Sheet in the attached KCI drawings. 
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FACILITY NAME 
Southern Regional Recharge Facility (SRRF) 
Formerly: Artesian Northern Sussex Regional  
Water Recharge Facility (ANSRWRF) 
Brief DescripƟon of Proposed AcƟvity 

§6.5.1.4.1.3.1 
Design and construction of an expansion to the existing SRRF treatment processes to increase 
the treatment capacity to 1.875 MGD.  Expansion will include new treatment equipment using 
the same technology as the existing treatment facilities.  Consideration is given to future 
expansion needs which will be incorporated into the overall facility master plan. 

Facility LocaƟon 
Area by crossroads 

§6.5.1.4.1.3.2 
The existing SRRF wastewater treatment plant is located at 14291 Isaacs Road, Milton DE 
19968 on parcel 235-6.00-28.00 comprising 127 acres. The entire site lies within Sussex 
County. The nearest crossroads are Route 231 and Milton Ellendale Highway. All improvements 
proposed to this permit amendment request will take place on this site.  

All applicable tax map parcels 

The SRRF treatment facility is located entirely within Tax Parcel 235-6.00-28.09.   

The 12 digit Hydrologic Unit Code (HUC) Watershed(s) name(s) 

020402070602 Broadkill River  

County 
 

Sussex County 
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Developer/owner 
Name 
Artesian Water Management Inc.  
David Spacht 
President of Wastewater 
 

 Mailing and email addresses 
14701 Coastal Highway, Milton, DE 19968 
dspacht@artesianwater.com 
302-453-7319 

UƟlity/operator 
Utility/Operator Contact: 
AWMI 
Stanley Sigfried 
Vice President of Wastewater    
14701 Coastal Highway, Milton, DE 19968 
ssiegfried@artesianwater.com 
302-453-2387 

CerƟficate of Public Conveyance and Necessity (CPCN) 
AWMI is a public utility certified by the PSC in full compliance with Del. Admin. C., Title 26, 6001 and 
6002. As such, the legal documents for operation are filed with the PSC, including the CPCNs. Lease 
agreements, and easement agreement requirements are already on file with DNREC. 

CondiƟonal Use Approval  
§6.5.1.4.1.3.5 – 9 

Sussex County Conditional Use#1724 and Ordinance No. 1922 most recently amended on April 13, 
2021 approve the use of this site for the proposed purpose. A copy of this approval can be found in 
Appendix A1.  

Lease Agreement(s) 
Not Applicable for the SRRF treatment facility. 

Easement Agreement(s) 
Not Applicable for the SRRF treatment facility. 
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Legal Documents 
Not Applicable for the SRRF treatment facility. 

Site Map 
Scaled Drawings with 1’ Contour ElevaƟons, excluding Spray 
IrrigaƟon Fields, showing: 
 Layout of service area (development, strip mall, etc.) 

§6.5.1.4.1.4.1.1 
Figure 1-2 (below) provides a map of the proposed service areas as well as the other AWMI 
regional service systems. The proposed improvements will serve all of AWMI’s interconnected  
system in cooperation with AWMI’s other facilities and interconnections with Sussex County. 
The regional nature of the system allows for flows generated throughout the system to be routed 
to multiple facilities as needed by the operators.  
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Figure 1-2 Proposed Service Areas
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Wastewater Treatment Facility 

§6.5.1.4.1.4.1.2 
Refer to included KCI Construction Drawings 

 Disposal site(s) and spare disposal area(s)  
§6.5.1.4.1.4.1.3-4 

Not Applicable: No changes to the existing disposal or reuse systems are being requested . 

 IrrigaƟon field including acreage of each pivot or zone with two (2) foot 
contour elevaƟons  

 Not Applicable: No changes to the existing disposal or reuse systems are being requested 

 Access roads and uƟliƟes   

 The Site will be accessed through the existing entrance and access road. 

LocaƟon of all monitoring and observaƟon wells (exisƟng and proposed) 
§6.5.1.4.1.4.1.6 

 Not Applicable: No changes to the existing disposal or reuse systems are being requested   

 Buffers to property lines, watercourses and wetlands 
§6.5.1.4.1.4.1.7 

Bu ers for the SRRF property were approved by Sussex County as part of the amended 
Conditional Use for the site. Refer to included KCI Construction Documents.  

 LocaƟon of any storm water control structures  
§6.5.1.4.1.4.1.8-9 

Existing stormwater control structures are shown on the KCI Construction Documents.  
Location of proposed storm water control structures will be designed and permitted in 
accordance with the requirements of Sussex County Conservation District.   

 Drainage structures  
§6.5.1.4.1.4.1.8-9 

Existing stormwater control structures are shown on the KCI Construction Documents.  
Location of proposed storm water control structures will be designed and permitted in 
accordance with the requirements of Sussex County Conservation District.   
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 FEMA 100-year floodplain line 
§6.5.1.4.1.4.1.10 

None of the improvements proposed in this permit amendment request are located within a 
FEMA floodplain.  

 LocaƟon of any wetlands (see 2007 Statewide Mapping Project (SWMP) map,  
 and State Tidal Wetlands maps 

A search on the Delaware Statewide Wetlands Mapping site yielded no results for this site.  

 Watercourses within or conƟguous the site 
Ingram Branch is located along the southern border of the site.  The proposed construction area 
is approximately 900 feet north of the branch and is not anticipated to have any adverse e ects.   

 Residences and habitable structures within or conƟguous to the site 
§6.5.1.4.1.4.1.13 

Several residences abut the SRRF property or are located directly across the road from it. These 
lots are all shown in the Conditional Use Site Plan included in Appendix A3.  

Design Wastewater CharacterisƟcs 
 Influent to treatment facility 

The following sections and tables describe the design parameters for the influent 
wastewaters that may be accepted by the proposed WWTF and the design e luent to 
disposal.  

Table 1-2 Design Influent Parameters  

Parameter Three-Year Average1 Design Value 
BOD5 311 mg/L 400 mg/L 
TSS 298 mg/L 450 mg/L 
Nitrate + Nitrite 2.4 mg/L 5 mg/L 
Ammonia 51.1 mg/L 50 mg/L 
TN 65.9 mg/L 70 mg/L 
Phosphorus 7.8 mg/L 9 mg/L 
pH 7.3 6.5 – 8.5 

1. BOD5, TSS, and Phosphorus are based on AWMI Regional System averages. The remaining 
values are based on Stonewater Creek WWTF averages.  
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 Effluent to treatment facility 
 

Table 1-3 Design Effluent Parameters  

Parameter Design Value Units 
BOD5 10 mg/L 
TSS 10 mg/L 
Total Nitrogen2 10 mg/L 
Phosphorus 8 mg/L 
pH 6.0 - 9.0 S.U. 
Fecal Coliform 20 col/100 mL 
Turbidity 5 NTU 

 
1. Design is based on total nitrogen.  
2. Shall be measured at the discharge of the wastewater treatment plant. 

Wastewater Treatment Facility Process Design 
 Overview  

§6.5.1.4.1.6.1 
The overall project approach is to supplement the previously approved influent headworks, 
biological treatment, tertiary treatment, and disinfection processes with additional treatment 
units using the same technologies.   The proposed changes are documented in KCI’s attached 
Construction Documents.  As shown in the process flow diagram and design criteria, the 
existing 625,000 gpd biological treatment process, e luent filters, and UV disinfection system 
are intended to continue to operate as separate treatment process from the proposed 
expansion.  The new biological treatment units, e luent filters, and UV disinfection system will 
provide an additional 1.25 MGD of independent treatment capacity.  Interconnecting piping 
and valves will be installed to allow for crossover between the treatment trains to provide 
redundancy in the event of isolated equipment failure.  To accommodate the larger treatment 
capacity, a second mechanical screen will be installed in the headworks to provide full 
redundancy without relying on the manual bar screen.  In addition, the influent and e luent 
pumps will be replaced with larger pumps to convey higher flows.  The existing equalization and 
emergency diversion lagoon provides 3.0 MG of storage (160% of peak daily flow) which is 
considered su icient.   

 Process descripƟon  
§6.5.1.4.1.6.2, §6.5.1.4.1.6.10 

Raw influent is conveyed to SRRF through multiple forcemains which combine to a single 18” 
forcemain at the property line.  Prior to entering the Headworks facility, the influent flow is 
metered and documented.  The forcemain discharges to an open channel which will distribute 
the flow to both mechanical screens and the manual bypass screen in the event of a 
mechanical failure.  The basis of design for the mechanical screens is the Envirocare capable  
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of a peak hydraulic loading of 4.5 MGD with screen opening size of 0.25 inches.  The mechanical 
screens will separate materials from the influent flow and discharge the screening through a 
compactor/washer into a dumpster for periodic landfilling.  Refer to the manufacturer’s 
information section for additional information. 

The screened e luent will be conveyed into the adjacent flow equalization basin to eliminate 
peak flows resulting from the forcemain conveyance system.  The influent pump station will 
withdraw from the flow equalization basin and convey the screened influent to the biological 
process trains (BPTs) using a triplex pumping system.  The station is designed to convey the 
peak hourly flow of 2.4 MGD with two pumps on duty and one full standby pump (2 pumps, 
833.5gpm @ 133’ TDH each, 60 HP).  When operating in single pump mode, each pump has a 
design capacity of 1359 gpm @ 93’ TDH.  All pumps are equipped with VFDs to allow operators 
to optimize their operation based on flow conditions.  The basis of design for the pumps is Flygt 
Model NP 3171 MT 3~ 435.  Refer to the manufacturer’s information section for additional 
information. 

The biological process trains (BPTs) consist of a Hybrid Bardenpho biological nutrient removal 
process provided by Dutchland and designed by Basset Engineering, Inc.  The process is 
identical to what was approved for construction in Phase 2 (BPT 1 & 2) and will add four new 
identical treatment trains (BPT 3, 4, 5, 6).  A Process Design Report is included in Appendix __ 
and includes discussion of the biological treatmen system as well as the integral clarifiers and 
sludge holding tanks.    

Note: The design of the facility includes interconnecting piping between unit processes to allow 
maximum operator flexibility.  However, the intent is to operate the treatment train constructed 
in Phase 2 (BPTs, Clarifiers, E luent Filters, and UV) independently from Phase 3 under normal 
conditions.  This approach simplifies monitoring and troubleshooting required and will help 
isolate operational issues for more targeted corrective actions.  Independent monitoring and 
controls including e luent sampling will be performed.   

Following clarification, treated e luent is conveyed by gravity to the e luent cloth filters.  In this 
phase, two new filter units (1 duty + 1 standby) will be installed in the new process building.  
Each filter unit will have 6 disks capable of treating the peak flow from BPTs 3-6.  The filter 
backwash water will be diverted to the plant drain pump station for recycling for further 
treatment.   The basis of design for the cloth media filters is the Aqua Aerobic AquaDisk.  Refer 
to the manufacturer’s information section for additional information. 

The filtered e luent will flow by gravity to the UV disinfection system.  The UV system consists 
of two banks of lights (1 duty + 1 standby) in a “u-shaped” cannel configuration.  The UV system 
provides disinfection for the peak from from BPT 3-6 with integral redundancy.  The basis of 
design for the UV disinfection system is Glasgo UV.    Refer to the manufacturer’s information 
section for additional information. 
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The disinfected e luent will be conveyed into the adjacent e luent pump station for 
conveyance to the e luent storage lagoon.  The e luent pump station is similar to the influent 
pump station using a triplex pumping system and a peak flow of 2.4 MGD.  The peak duty point 
for two pumps operating in parallel  is 833.5gpm @ 72’ TDH each.  When operating in single 
pump mode, each pump has a design capacity of 1346 gpm @ 66 TDH.  All pumps are equipped 
with VFDs to allow operators to optimize their operation based on flow conditions.  The basis 
of design for the pumps is Flygt Model NP 3171 MT 3~ 435 25 HP.  Refer to the manufacturer’s 
information section for additional information. 

As discussed in the Basset Engineering report, sludge produced in the biological treatment 
process will be stored in one of 3 aerated sludge holding tanks which are integrated into the 
BPT process tanks.  Sludge will be thickened through decanting and then hauled from the site 
for o site dewatering and disposal.   

 Process flow diagram   

 Refer to included KCI ConstrucƟon Drawings. 

 Hydraulic profile    

 Refer to included KCI ConstrucƟon Drawings. 

 Level of treatment    

 Refer to included KCI ConstrucƟon Drawings. 

 SchemaƟc of pump staƟons and unit processes    

 Refer to included KCI ConstrucƟon Drawings. 

 Basis/tank volumes    

 Refer to Design Criteria Sheet. 

 Storage capaciƟes     

 Refer to Design Criteria Sheet. 

 Capacity of pumps, blowers, and other mechanical equipment     

 Refer to Design Criteria Sheet and included Manufacturer’s InformaƟon. 

 DeterminaƟon of required storage volume    

 Not applicable; there are no proposed changes to the exisƟng disposal and reuse systems. 
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 Chemical AddiƟon     

A supplemental alkalinity addiƟon system was constructed adjacent to the Headworks 
Building as part of Phase 2.  No other chemical addiƟonal is anƟcipated.  

 Grit removal and/or screening process    

 Refer to Design Criteria Sheet.

 Influent and effluent flow metering and recordaƟon   
  §6.5.1.4.1.6.14 

Influent flow is metered prior to entering the headworks. Screened flow will be metered after 
the Influent Pump Station and after the Treated Effluent Pump Station. Metering is 
automatically recorded by magnetic flow meters and SCADA.  

 Overview of mechanical control and alarm system(s)    
§6.5.1.4.1.6.15 

The mechanical controls, instrumentation, and alarms systems will be comprised of a 
combination of manufacturer supplied control panels, customized control panels, and overall  
SCADA system.  The overall SCADA system will receive all alarms and critical operational data 
from the distributed unit process control panels and allow a centralized operator interface 
both at the facility and remotely.  A backup autodialer alarm system will be installed to ensure  
critical alarm communication in the event that the SCADA system is offline for any reason.  The 
following provides a brief summary of the existing and proposed control systems by unit 
process: 
 
Headworks Building (Phase 2): 
1. Influent Screen – Manufacturer provided control panels for each screen. 
2. Influent Pumping Station – Custom control panel by AWMI also will receive alarms from 

Influent Screen for transmission to SCADA system. 
 

Electrical/Control Building (Phase 2): 
1. Biological Process Trains 1 & 2 (by Dutchland) – Custom control panel by AWMI which 

provides the operator with system status, alarm information, and the ability to modify 
system setpoints and parameters. Pumps and blowers are automatically cycled based on 
specified parameters, and standby pumps are activated as needed.  

 
Filter/UV Building (Phase 2): 
1. Effluent Cloth Filters – manufacturer provided control panels for each screen, manual 

isolation valves for controlling flow to each unit. 
2. UV Disinfection – Manufacturer provided control panel  
3. Effluent PS and Plant Drain PS - Custom control panel by AWMI also will receive alarms 

from Effluent Filters, UV, and both pumping stations for transmission to SCADA system. 
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Office/Process Building (Phase 2): 
1. Central Control Panel/SCADA Hub – In the office/laboratory area, a central control panel 

allows the operator to view all data connected to the system network from the distributed 
control panels for each unit process.  This hub also provides the central point of access for 
the SCADA system for onsite and offsite data access.   

2. Autodialer – An autodialer provides an emergency backup for critical system alarms 
including power failure and SCADA system failure to alert operators in the event that the 
primary SCADA system is offline for any reason. 

Process Building (Phase 3): 
1. Biological Process Trains 3, 4, 5, & 6 (by Dutchland) – Custom control panel by AWMI which 

provides the operator with system status, alarm information, and the ability to modify 
system setpoints and parameters. Pumps and blowers are automatically cycled based on 
specified parameters, and standby pumps are activated as needed. Custom control panel 
by AWMI also will receive alarms from Effluent Filters, UV, and both pumping stations for 
transmission to SCADA system 

2. Effluent Cloth Filters – manufacturer provided control panels for each screen, manual 
isolation valves for controlling flow to each unit. 

3. UV Disinfection – Manufacturer provided control panel  

 CalculaƟons 

 See Appendix for CalculaƟon and Manufacturer InformaƟon (cutsheets) 

Process design calculaƟons and equaƟons  
§6.5.1.4.1.6.16.1 

Refer to the following documents for detailed calculations: 

Influent Screen – EnviroCare 

Biological Treatment Process (Trains 3-6)  - Dutchland Incorporated (Basset 
Engineering) 

E luent Cloth Filters – Aqua Aerobic 

UV Disinfection – Calgon  

Pump Station Calculations (KCI) 

Wastewater disposal sizing system  
§6.5.1.4.1.6.16.2 

Not Applicable; there are no proposed changes to the existing disposal system. 

Dosing  
§6.5.1.4.1.6.16.3 

Not Applicable; there are no proposed changes to the existing disposal system. 
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Sludge producƟon 
  §6.5.1.4.1.6.16.4 

Refer to Dutchland Incorporated design documents. 

LiŌ staƟon(s) 
§6.5.1.4.1.6.16.5 

Refer to included pump station design calculation sheets. 

Effluent Disposal System  
 Disposal system type   

  §6.5.1.4.1.7 

As described previously, no changes or increases are being requested to the previously 
approved disposal system or the currently permitted Design Disposal Capacity of 3.75 MGD. 
Of that 3.75 MGD, 1.5 MGD must be reserved for disposal of treated e luent from the Allen 
Harim chicken processing facility in Harbeson, Delaware leaving an average volume of 2.25 
MGD available for disposal of flows from the SRRF wastewater treatment plant. The proposed 
total treatment capacity of 1.875 MGD leaves an additional 0.375MGD of disposal capacity 
unallocated.    

 Effluent conveyance and distribuƟon     
§6.5.10.2.1.2 

For existing conveyance system infrastructure, the applicable permits are on file with DNREC.  

 Flow metering and recordaƟon 

Effluent flow data will be documented in digital format through the plantwide SCADA 
system. A calibrated flow meter will be utilized on the effluent force main to capture 
totalized flow existing the treatment plant.  

      DisinfecƟon      

As noted above, UV disinfecƟon is proposed as a proven, effecƟve, and reliable method 
prior to conveyance of treated effluent to the storage lagoon.   

 Project phasing 

Regional FaciliƟes 
§6.5.10.1.1 

The expansion of SRRF is being performed as part of AWMI’s continued development 
of an interconnected regional wastewater system. This system consists of a network 
of force mains and treatment plants that can be operated in a flexible manner to 
optimize individual treatment facility performance and adapt to the growing  



Sussex Regional Recharge Facility – (SRRF) Wastewater Treatment Plant 
Permit Amendment  

Design Engineer Report 

  Page 19 of 19 

 

wastewater needs of Sussex County. This network consists of four existing treatment 
facilities owned by AWMI (SRRF, Stonewater Creek WWTF, Beaver Creek WWTF, and 
Heron Bay WWTF).  Thanks to this interconnected system, the target WWTF for any 
particular development can be adjusted as needed within the constraints of the pipe 
configuration to divide the load between the treatment plants in the most e icient 
manner. Part of that e iciency can include shutting plants down temporarily or quasi-
permanently. Additionally, Artesian has interconnection agreements with Sussex 
County which can also be utilized to alleviate flow going to AWMI’s wastewater 
treatment plants if needed.  

The Stonewater Creek WWTF is currently operating under Operations permit # 
202221-02.  The facility is located at 24199 Indian Mission Road, Long Neck, DE, o  
of Route 5 on tax parcels 234-16.00-19.02 & 19.05.  The facility is currently permitted 
to accept a max flow of 450,000 gallons per day, with disposal via RIBs. 

The Beaver Creek WWTF is currently operating under operations permit #359014-06. 
The facility is located on the northeast corner of SR 5 & 9, in Sussex County DE in tax 
parcels 2-35-30.00-24.02 & 32.00. The facility is currently permitted to accept a max 
flow of 300,000 gallons per day, with disposal via RIBs.  

The Heron Bay WWTF is not currently operating but is permitted under operations 
permit #359124-03. The facility is located northwest of the intersection of Route 23 
and Road 286 in Sussex County Delaware in tax parcel number 234-5.00-536.00. 
Currently this system is approved to dispose of residential waste generated by 856 
dwellings and a community center to be disposed of via RIBs.  

As discussed above, the SRRF has been following a phased master plan.   

Phase 1: IniƟal site permiƫng and development.  ConstrucƟon of effluent 
storage lagoon and spray irrigaƟon systems.   Completed 2019 

Phase 2: ConstrucƟon of iniƟal 0.625 MGD treatment process (including BPTs 1 
and 2). Currently under construcƟon 

Phase 3 (Current):  ConstrucƟon of addiƟonal 1.25 MGD of treatment (including 
BPTs 3, 4, 5, 6).   

If regional demand conƟnues to grow, the exisƟng site has sufficient available 
lands to support addiƟonal liquid treatment, sludge dewatering and processing 
systems, and onsite disposal through rapid infiltraƟon basins.  This provides 
significant flexibility to AWMI to accommodate addiƟonal growth within the 
region, or changes in water use trends within the exisƟng users.   
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WEC220256AB  
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APPROVAL SUBMITTAL 
 

PLEASE RETURN THE ORIGINAL DOCUMENT MARKED, SIGNED AND DATED 
 

 
 APPROVED AS SUBMITTED 

 
BY: _____________________________ DATE: _________________ 

 
 
 APPROVED AS NOTED 

 
BY: _____________________________ DATE: _________________ 

NOTES: _________________________________ 

 _________________________________ 

 _________________________________ 
 

 REVISE AND RESUBMIT 

 
BY: _____________________________ DATE: _________________ 
 

ENVIRO-CARE COMPANY 
1570 ST PAUL AVENUE 

GURNEE, IL 60031 
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Revision:  - 

Project No.: WEC220256AB 

Project Name:  Sussex County Regional Reclamation Facility 

   
 
 
 
 
 
 
 One (1) FSM MultiRake Bar Screen 

 HUR 700x3085/8 

 One (1) Flo-WashPress Washer Compactor 

 VWP2  

 



 

 

For: 
Sussex County Regional Reclamation Facility 
Newark, DE 
 
Equipment: 
One (1) FSM MultiRake Bar Screen, HUR 700x3085/8 
One (1) SAVI Flo-WashPress Washer Compactor, VWP2  
 
Customer: 
Artesian Resources Corporation 
664 Churchmans Road 
Newark, DE 19702-1934 
Contact: Stanley Siegfried 
Phone: (302) 250-8364 
Email: ssiegfried@artesianwater.com 
 
 
Enviro-Care Agent: 
Envirep, Inc. 
254 Beacon Drive 
Phoenixville, PA 19460-2065 
Contact: Bill LaPorte  
Phone: (717) 433-7837 
Email: wlaporte@envirep.com 
 
Manufacturer: 
Enviro-Care 
1570 St. Paul Ave 
Gurnee IL 60031 
Phone: (815) 636-8306 
Fax: (847) 672-7968 

Enviro-Care Contact: 
Project Manager: Cory Reiser 
Phone: (224) 302-0333 
Email: creiser@enviro-care.com 

Enviro-Care Project Number: WEC220256AB 
October 2020 
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Section One: Submittal Introduction
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Submittal Introduction  
PROPRIETARY AND CONFIDENTIAL 
The information contained in this entire document is the sole property of Enviro-Care Company. 
Circulation, distribution or reproduction of this document in whole or in part without the written permission 
of Enviro-Care Company, is prohibited by law. Enviro-Care Company reserves the right to alter data or 
the design of its equipment at any time without prior notice and without any obligation whatsoever. 
 
This submittal is being furnished for the approval of the mechanical and electrical equipment (if 
applicable) as outlined under the specification section and drawings referred to in the Letter of 
Clarification.  
 
Scope of Supply: A complete outline of materials to be supplied is listed herein. This submittal package 
represents Enviro-Care’s complete scope of supply. All other materials and services not specifically 
included on the drawings or within the body of this submittal are to be supplied by others.  
 
Operation and Maintenance Manuals: Operation and Maintenance Manuals shall follow in a timely 
manner and with content to satisfy the specifications. Operation and Maintenance Manuals will be 
supplied with the equipment. The manuals will include, but are not limited to, the following information:  

 Parts List for each type of equipment being provided. 
 Recommended receiving and storage instructions.  
 Recommended installation instructions.  
 Pre-startup instructions.  
 Operation and maintenance instructions. 
 Recommended spare parts list.  
 Trouble-shooting guides.  
 Accessory equipment information.  
 General Arrangement drawing and control panel drawing (if control panel provided). 

 
Critical Dimensions: Dimensions which are critical to the design of the equipment, but were not clear 
and/or not provided in the specifications or Engineer’s drawings, may appear on Enviro-Care drawing in 
this submittal package with a cloud around them. Approval to proceed will not be recognized by 
Enviro-Care, and production will remain on hold, until all clouded dimensions (if applicable) are 
confirmed or supplied in writing by the Contractor/ Engineer. Please note that the Enviro-Care 
submittal drawings contain dimensions with ’s denoted to identify variance from contract documents 
and should be particularly noted.  
 
Re-submittals: The complete submittal will be sent if any changes are required. 
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2015-04-29  Revision:  B  
 

 
 

EEnviro-Care Company 
One-Year Warranty 

 
 
Warranty Statement and Term: 
Enviro-Care Company, Inc. warrants the supplied equipment to the original end user against 
defects in workmanship or material under normal use and service in compliance with the 
original design specifications and the maintenance requirements and instructions as found in 
the Operations & Maintenance Manual. 
 
All Enviro-Care supplied equipment is warranted for twelve (12) months from date of start-up 
or eighteen (18) months from date of shipment, whichever occurs first. 
 
Warranty Exclusions: 
This warranty does not cover costs for labor, standard and/or scheduled maintenance 
performed, nor does it cover consumables and Enviro-Care parts that, by virtue of their 
operation, require replacement through normal wear (aka:  Wear Parts), unless a defect in 
material or workmanship can be determined by Enviro-Care.   
 
Wear parts are defined as brushes, rollers, spray nozzles, drum seals and other items 
specifically identified in the Operations & Maintenance Manual. 
 
Warranty Coverage: 
Enviro-Care’s liability is limited to the supply or repair of defective parts returned, freight 
prepaid by buyer to a location specified by Enviro-Care.  Repaired or replacement parts will 
be shipped to buyer prepaid via standard ground freight.  Overnight express or expedited 
shipments will be at the expense of the buyer. 
 
Exclusions and Exceptions: 
This Warranty excludes damage or wear to equipment caused by misapplication of product, 
improper maintenance, accident, abuse, unauthorized alteration or repair, Acts of God, or 
installation or operation that is non-compliant with Enviro-Care installation and operations 
instructions. 
 
Enviro-Care shall not under any circumstances be liable for any incidental or consequential 
damages arising from loss, damage to property, personal injury or other damage or losses 
owing to the failure of Enviro-Care’s equipment.  The liability of Enviro-Care Company, Inc. 
is limited as set forth above within the time period set forth above.   

Enviro-Care 
1570 St. Paul Ave 
Gurnee, IL 60031 

P: 815.636.8306 F:815.636.8302 
Web: www.enviro-care.com  

Email: service@enviro-care.com 
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Section Two: Scope of Supply
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Scope of Supply 
SECTION: N/A 
ADDENDA:  N/A 

See General Arrangement drawing WEC220256AB for Process Design Information 

ITEM:  “A” – One (1) FSM Multirake Bar Screen, Model HUR 700x3085/8 to include: 
• Frame constructed from type 304 stainless steel. 
• Barfield from type 304 stainless steel. 
• Guide rails constructed from type 304 stainless steel. 
• Rake assemblies entirely constructed from type 304 stainless steel. 
• Dead plate constructed from type 304 stainless steel. 
• Screen drive roller chain from type 304 stainless steel with Polyamide rollers. Each chain shall 

withstand a force of 20,000 pound-force.  
• Stainless steel roller chain and screen rake elements driven by two (2) drive shaft mounted 304 

stainless steel sprockets. 
• Lower and mid-level rotating guides from type 304L stainless steel with ceramic collar bonded to the 

stub shaft with fiber reinforced PTFE self-lubricating bushing. 
• Discharge chute constructed from type 304 stainless steel. 
• Replaceable polyethylene wiper mounted to pivoting 304 stainless steel support arm. 
• Screen electric drive motor 1.0 HP TEFC 1760 rpm suitable for 230/460/3/60 supplied with gear 

reducer mounted directly onto screen drive shaft.  
• Neoprene side seals with type 304 stainless steel backing plates prevent bypass of material around 

the screen unit. 
• Screen covers from type 304 stainless steel with handles. 
• Shop surface preparation, stainless steel full dip passivation. 
 

HARDWARE  
• Assembly fasteners from type 304 stainless steel. 
• Anchor rods from type 304 stainless steel.  

 
CONTROL PANEL AND INSTRUMENTATION  
• One (1) NEMA 4X type 304 stainless steel wall mount main control panel suitable for 480/3/60 

electrical supply.  
• One (1) NEMA 4X local Emergency Stop pushbutton control station complete. 
• One (1) Ultrasonic Level Sensor - Milltronics Pointek ULS200 ultrasonic sensor with discrete level 

outputs suitable for installation in a Class 1 Division 2 hazardous area with stainless steel mounting 
bracket. 

 
SPARE PARTS (TOTAL) 
• None. 
 
FIELD SERVICE (TOTAL) 
• Site service of one (1) trip for a total of two (2) days for installation inspection, startup and operator 

training.  
 
 
 



 

 

SECTION: N/A 
ADDENDA:  N/A 

See General Arrangement drawing WEC220256AB for Process Design Information 

ITEM:  “B” – One (1) SAVI Flo-WashPress Washer Compactor, Model VWP2 to include: 
• Screenings washer and compactor from type 304 stainless steel. 
• Discharge chute and inlet hopper from type 304 stainless steel. 
• Torsion resistant, epoxy coated, decreasing pitch, shafted auger of high strength, alloy steel. 
• Six (6) wear bars from stainless steel shall be located at the discharge end of the compaction auger. 
• Washing/compacting zone to be equipped with spray nozzles to wash organic material from the 

screenings. 
• A second set of spray nozzles to be located at the end of the compaction zone to maximize washing. 
• The bottom of the washing/compaction zone shall be a 3 mm perforated screen to allow wash water 

to discharge to the drain housing. 
• Two (2) NEMA 4X 120V stainless steel body solenoid valves for water spray functions. 
• Drainage collection pan with 2.5-inch diameter outlet connection and 1/2-inch NPT flush water 

connection from type 304 stainless steel. 
• Discharge piping from type 304 stainless steel. 
• Washer/compactor electric drive motor 5.0 HP TEFC 1760 rpm suitable for 230/460/3/60 supply with 

gear reducer mounted directly onto auger drive shaft. 
• Support legs, stand and frame – 304 stainless steel. 
• Anchor bolts – 304 stainless steel. 
• Fasteners – 304 stainless steel. 
• Shop surface preparation, stainless steel passivation and painting as required. 
 

HARDWARE  
• Assembly fasteners from type 304 stainless steel. 
• Anchor rods from type 304 stainless steel.  
 
CONTROL PANEL AND INSTRUMENTATION 
• Controls for this equipment are included in control panel for A equipment. 
• Two (2) NEMA 7 120V stainless steel body solenoid valves for water spray functions. 
 
SPARE PARTS (TOTAL) 
• None. 
 
FIELD SERVICE (TOTAL) 
• Provided with screen start up services.  
 

  
 

 



 

 

Section Three: Letter of Clarification
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Letter of Clarification 
The given specification is for standard Enviro-Care equipment; minimal clarification needed, as follows:   

General: 

1. Please see Section Five Enclosures for Control Panel submittal comments.  

2. Unit anchorage designed around various anchor systems.  Where adhesive anchors are used, 
adhesive and applicator by others, not by Enviro-Care. 

3. The enclosed Enviro-Care’s submittal drawings may contain dimensions marked with clouds.  
This indicates information that needs to be confirmed or corrected by the Engineer and/or the 
Contractor at the time this submittal is returned.  Submittal will not be considered as approved 
until all clouded dimensions have been confirmed and/or corrected. 

4. If using non-potable water for wash, we recommend a strainer with a 20 mesh element or better 
to reduce clogging of solenoid valve(s). 

5. In order to prevent rust on 304SS, chloride content in process water and wash water must be < 
200 mg/L, and hydrogen sulfide (H2S) content must be < 6ppm. 

 

IMPORTANT: THE ANCILLARY ITEMS, HOPPER, DISCHARGE, MOUNTING BRACKETS ARE SCHEDULED FOR 
FABRICATION. IF ANY CHANGES ARE REQUIRED, THIS NEEDS IMMEDIATE RESPONSE TO ENVIRO-CARE. 
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Section Four: Accessory Equipment



 

 

Gearmotor - Screen 
Gear Reducer - Wash Press  
Motor - Wash Press 
Level Sensor - Screen 
Solenoid Valve ½” - Wash Press 
Anchor Bolts 
Control Panel Components 
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Gearmotor -  
Screen Drive
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Ye] F���Y��P ���e]i__������ b�c

E���������� F$����

YHJjJ�YHkjJ�
YHSjJ�YH[jJ

U�V������$��������� �O��P����YR������� ��R�

YHJjT�YHkjT�
YHSjT

U�V������$��������� �O��P�]]l�bTJKammc����� ��R�W�[�n�o�K�
mp[

YH\j" U�V������$��������� �O��P�S]l����� ��R�

YH\jp�YH\jm�YH\ji U�V������$��������� �O��P�S]l����� ��R������p�Y�m�Y�i�$� ���b�c

Y!JjZ�Y!kjZ U�V������M��LV�����R��� W�TJKahq����� ��R��b#VL��K�V �c

Y!Jjg�Y!kjg�Y!Sjg U�V������M��LV�����R��� W�JJ\����� ��R��b#VL��K�V �c

YHJj!YHkj! U�V���������$�� ��� ���R��� ��� �#��P��JHZ�$� ���L��

Yr[I! U�V���������$�� ��� ����KJHZ���R��� �

Yr[II U�V��������KJHZ���R��� �



����������	
��
���������� ��

�
������������������ �!�"#�$���!�������%�����

&'()�*+,(-'.)(/',�.'0�1.2(.'),

�

3455678945�4:8945;

<6589=>8945

?6>@95A

B���������� C%����

DEF E����!�����%GH��I����I��!

D"FJK L"M�NOPF�%GH��I����I��!������!$���G�Q�R�S��T��S�UIG�$%�IG�U

�H!��VI����IG�$%�����$���!����W

D"#JK L"M�NOP�%GH��I����I��!������!$���G�Q�R�S��T��S�UIG�$%�IG�U

�H!��VI!�$%�I����I������$���!����W

D"XJK�D"JJK

D"BJK�D"YJK

L"M�X��HG�!�NOJ�%GH��I����I��!������!$���G�Q�R�S��T��S�U

IG�$%�IG��H!��VI!�$%�I����I������$���!����W

D"FPK L"M�NOPF�%GH��I����I��!������!$���G�Q�R�S��T�����G�UIG�$%

IG��H!��VI����IG�$%�����$���!����W

D"#PK L"M�NOPF�%GH��I����I��!������!$���G�Q�R�S��T�����G�UIG�$%

IG��H!��VI!�$%�I����I������$���!����W

D"XPK�D"JPK

D"BPK�D"YPK

L"M�X��HG�!�NOJ�%GH��I����I��!������!$���G�Q�R�S��T�����G�U

IG�$%�IG��H!��VI!�$%�I����I������$���!����W

DY## Z�!$���G���!�%�S��T�I����IG�$%��V �!�B[K\N�U�B[KN]̂W

DY#N
#N�%!� �G��I�$%G�����I����I������ ��T��B[_O��̀�!T�����!�GG�a�
�!�̀��VbBE��H���G����]cd]W�V �!�B[\Ne�_OW

B���������� C%����

Db f�!I���I��G���� ��

Dg "��������G����!����V GaST��G� ��W

D"h X���G� ��
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Right-angle Helical-bevel Reducers
Selection & Combinations

• SK 92072
• SK 92172
• SK 92372
• SK 92672
• SK 9012.1
• SK 9013.1
• SK 9016.1
• SK 9017.1
• SK 92772
• SK 9022.1
• SK 9023.1
• SK 9032.1
• SK 9033.1
• SK 9042.1
• SK 9043.1
• SK 9052.1
• SK 9053.1
• SK 9072.1
• SK 9072.1/32
• SK 9072.1/42
• SK 9082.1
• SK 9082.1/42
• SK 9082.1/52
• SK 9086.1
• SK 9086.1/52
• SK 9092.1
• SK 9092.1/52
• SK 9096.1
• SK 9096.1/62
• SK 9096.1/63

Selection

www.nord.com

SK 92772 4.81 364 3629 7.50 4.95 3.75 2.48
 5.43 322 3761 7.50 4.95 3.75 2.48
 6.11 286 3717 7.50 4.95 3.75 2.48
 6.41 273 3983 7.50 4.95 3.75 2.48
 7.60 230 4204 7.50 4.95 3.75 2.48
 8.55 205 4381 7.50 4.95 3.75 2.48
 9.63 182 4381 7.50 4.95 3.75 2.48
 10.88 161 4558 7.50 4.95 3.75 2.48
 12.43 141 4558 7.50 4.95 3.75 2.48
 13.91 126 4735 7.50 4.95 3.75 2.48
 15.60 112 5177 7.50 4.95 3.75 2.48
 17.83 98 5177 7.50 4.95 3.75 2.48
 19.73 89 5310 7.50 4.95 3.75 2.47
 22.22 79 5487 6.88 4.54 3.44 2.27
 25.39 69 5753 6.30 4.16 3.15 2.08
 28.44 62 5310 5.22 3.45 2.61 1.72

Model Type Gear 
Ratio

Output 
Speed

Output 
Torque*

Maximum input power�

Solid input shafts type “W“

itot n2 T2 max Input Speed

1750 rpm 1750 rpm 1150 rpm 875 rpm 580 rpm

[rpm] [Ib-in] [hp] [hp] [hp] [hp]
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Helical-bevel
Ordering Guide

Gear Unit Shaft/Mounting Reducer Options Motor/Input Motor Options

SK -
see page 690 see page 690

Gear Unit
92072 9012.1 9013.1 9072.1/32
92172 9016.1 9017.1 9072.1/42
92372 9022.1 9023.1 9082.1/42
92672 9032.1 9033.1 9082.1/52
92772 9042.1 9043.1 9086.1/52

9052.1 9053.1 9092.1/52
9072.1 9096.1/62
9082.1
9086.1
9092.1
9096.1

Reducer Options

� B - Fixing Element Kit � VL - Heavy Duty Output Bearings� Vl - Flouro-rubber Seals

� H - Hollow Shaft Cover � VL2 - Spread Bearing Design � OSG - Oil Sight Glass

� H66 - IP66 Hollow Shaft Cover � VL3 - Oil Safe Spread Bearings � OA - Oil Expansion Chamber

� D - Torque Arm � VL4 - Drywell � OC - Oil Cooler

� K - Bottom Mount Torque Arm � SM5 - Stainless Steel Shaft � WC - Water Cooling Cover

� PR - Flange Pilot Removal � SWA - Special Hollow Shaft � LL - Long Term Storage

� SH - Shrink Disc & Cover � SWV - Special Solid Shaft � MDP - Magnetic Drain Plug

� VSH - Heavy Duty Shrink Disc & Cover � R - Backstop � ADP - Additional Drain Plug

Input
Shaft

NEMA
Adapter

IEC
Adapter

Integral Motors Integral Energy Effi cent Motors Scoop Motor
Platform

Servo Adapter
(Keyed)

W N56C IEC 63 63S/4 - 0.16hp 160L/4 - 20hp 80LH/4 - 1hp 200LH/4 - 40hp S56 MKN056 SEP 100
N140TC IEC 71 63L/4 - 0.25hp 180MX/4 - 25hp 90SH/4 - 1.5hp 225SH/4 - 50hp S140T MKN140 SEP 130
N180TC IEC 80 71S/4 - 0.33hp 180LX/4 - 30hp 90LH/4 - 2hp 2525MH/4 - 60hp S180T MKN180 SEP 165
N210TC IEC 90 71L/4 - 0.50hp 200L/4 - 40hp 100LH/4 - 3hp 250MH/4 - 75hp S210T MKN210 SEP 215
N250TC IEC 100 80S/4 - 0.75hp 225S/4 - 50hp 112MH/4 - 5hp 280SH/4 - 100hp S250T MKN250 SEP 300
N280TC IEC 112 80L/4 - 1hp 2525M/4 - 60hp 132SH/4 - 7.5hp 280MH/4 - 125hp S280T MKN280 Servo Adapter

(Clamp)N320TC IEC 132 90S/4 - 1.5hp 250M/4 - 75hp 132MH/4 - 10hp 315SH/4 - 150hp S320T MKN320
N360TC IEC 160 90L/4 - 2hp 280S/4 - 100hp 160MH/4 - 15hp 315MH/4 - 175hp S360T MKN360 SEK 100
N400TC IEC 180 100L/4 - 3hp 280M/4 - 125hp 160LH/4 - 20hp 315MAH/4 - 200hp S400T MKN400 SEK 130

IEC 200 100LA/4 - 5hp 315S/4 - 150hp 180MH/4 - 25hp 315LH/4 - 250hp SEK 165
IEC 225 112M/4 - 5.4hp 315M/4 - 175hp 180LH/4 - 30hp SEK 215
IEC 250 132S/4 - 7.5hp 315MA/4 - 200hp SEK 300
IEC 280 132M/4 - 10hp 315L/4 - 250hp
IEC 315 160M/4 - 15hp Other Speeds Available Other Speeds Available

Shaft/Mounting
- Solid Shaft/Foot Mount VXZ - Solid Shaft/Foot/B14 Flange AZ - Hollow Shaft/B14 Flange
VZ - Solid Shaft/B14 Flange VXF - Solid Shaft/Foot/B5 Flange AF - Hollow Shaft/B5 Flange
VF - Solid Shaft/B5 Flange LXZ - Double Solid Shaft/Foot/ B14 Flange AX - Hollow Shaft/Foot Mount
LX - Double Solid Shaft/Foot           AXZ - Hollow Shaft/Footed/B14 Flange

AXF - Hollow Shaft/Footed/B5 Flange

� �

�

� � � �

�

Solid Shaft Side 
(if required)

Hollow Shaft
Diameter (if required)

B5 Flange Side
(if required)

B5 Flange Diameter 
(if required)

Torque Arm Side
& Location (if required)

Shrink Disc Side 
(if required)

H66 Side
(if required)

��Shaft Side A ��Flange Side A ��Side A ��Side A ��H66 Side A
��Shaft Side B ��Flange Side B ��Side B ��Side B ��H66 Side B
��Shaft Side A&B ��Flange Side A&B Location

see page 18 see pages 566 - 573 see page 18 see page 18 see page 18 see page 18

Product Specifi cations
Ratio Mounting Position Paint Lubricant

:1 ��M1 ��Standard Stainles Steel Paint ��Standard
��M2 ��NSD+ (gray) ��Synthetic

see pages 398 - 446 ��M3 ��NSD+W (white) ��Food Grade
OR ��M4 ��NSD-X3 (gray) ��Other _______

Output Speed ��M5 ��NSD-X3W (white)

rpm ��M6 ��Casting Primed
��Special _______ ��Special _______

see pages 398 - 446

Gearmotor Only Details
Voltage & Frequency Terminal Box Pos. Conduit Entry Loc.
��230/460V-60Hz (460V only ≥ 40 hp) ��TB1 ��CE I �
��575V-60Hz ��TB2 ��CE II
��208V-60Hz ��TB3 ��CE III �
��400V-50Hz ��TB4 ��CE IV
��115/230V-60Hz, 1 ph.
��Other ___________ ��Brakemotor

TB2

TB
1

TB4

TB3

CE III* CE II

CE IV

CE I*

Mtg. Pos. M1 Shown Mtg. Pos. M1 Shown

9042.1                             AF

117.79

BLUE
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Selection
Information

Gearbox Selection

A number of factors are considered when selecting 
a gear unit, including gearbox rating, service factor, 
speed and speed variation, horsepower, thermal ca-
pacity, ratio, physical size, ambient conditions and 
cost.  Below are some guideline steps to help aid in 
the gear unit selection.

1. Determine the speed and/or gear ratio
2. Determine the required power or torque
3. Determine Service Factor 
4. Select the basic gearbox type and input
5. Determine the required mounting position
6. Select options
7. Checks – overhung load, thrust load, NEMA motor

weight, thermal considerations, and other 
 application considerations

1. Speed and Gear Ratio

The fi rst step in selecting a gear unit is determin-
ing the fi nal output speed or speeds you need.  This 
speed is normally described in revolutions per min-
ute (rpm).  This output speed or speeds is deter-
mined by the input speed to the gear unit divided 
by its gear ratio.  Their relationship is described by 
the following formulas.

   i (gear ratio) =    
Input speed [rpm]

   Output speed [rpm] =  
Input speed [rpm]

 

To specify a gear unit, you can identify either gear 
ratio needed or the output speed (rpm) if the input 
speed is known.

2. Power and Torque

The second step for selecting a gear unit is the re-
quired power or torque needed to power the load.  
Torque in this catalog is normally expressed in 
pound-inches [lb-in].  
 
   Power [hp] =    

Torque [lb-in] x speed [rpm]

   Torque [lb-in] =  
Power [hp] x 63025

 
For a proper selection you must ensure that the 
motor or other prime mover can produce enough 
torque or power and that the gear unit has ade-
quate torque or power capacity.  You must also con-
sider if the power or torque is specifi ed at the input 
or output of the gear unit.  The Helical-worm gear 
units have lower effi ciency than in-line or bevel gear 
units, therefore helical-worm products effi ciency may 
need to be considered in the selection.

To specify a gear unit you can identify torque or power.

3. Service Factor or Service Class

In addition to power or torque, service factor must 
also be considered. A service factor is essentially 
the ratio of extra capacity in a gear unit compared 
to the power or torque that is needed to run that 
application.  The goal of selecting a gear unit with 
extra capacity (service factor) is to provide adequate 
service life in operation.  

One reason to apply a larger service factor is if a unit 
operates more hours per day.  If a unit runs 24 hours 
per day it should normally have a higher service 
factor than a unit that runs 8 hours per day if you 
expect the same calendar life.

A second reason for applying a larger service factor 
is to cope with a more diffi cult application.  Even 
if it takes the same power and speed to operate a 
rock crusher as a fan, the rock crusher needs a stron-
ger gearbox (higher service factor) to give the same 
operating life as the gear unit powering the fan. 

The real question is how to determine the proper 
service factor for a gear unit in an application.  Fol-
lowing are four possible methods.

Customer or User Specifi cation

Many customers will have their own service factor 
guidelines or specifi cations.

AGMA Service Factoring

American Gear Manufacturers Association (AGMA) 
publishes lists of recommended service factors for 
different applications.  These service factor recom-
mendations have been determined form the experi-
ence of many gear manufactures and are in AGMA 
standard 6010.  See page 68 for additional detail.
AGMA Service Classes

American Gear Manufactures Association (AGMA) has 
another method for selecting gear units service fac-
tors.  AGMA standard 6009 lists many applications by a 
service class (I, II, III) with class I being the simplest 
applications and class III being the hardest.  These 
application service classes are associated with a 
range of service factors by the following table.

AGMA Service Class Service Factor
I 1.00 to 1.39
II 1.40 to 1.99
III 2.00 and above

In the gearmotors selection table each unit is also 
classifi ed by an AGMA service class.  See page 64 for 
additional detail.

Output speed [rpm]

i (gear ratio)

63025

speed [rpm]
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Selection
Information

NORD Mass Acceleration Service Factoring

NORD often uses a calculation based system to prop-
erly assign a service factor.  This system considers hours 
of operation per day, the severity of the application 
and the number of times the equipment is cycled.  See 
page 72 for additional detail.

4. Gearbox Type & Input

NORD gear drives are available in a number of 
mechanical confi gurations including:

• Helical in-line
• Clincher™ shaft mount
• Right-angle helical-bevel
• Right-angle helical-worm 

NORD’s modular design allows for a number of differ-
ent inputs to be added to NORD reducers including:

• Integral motor
• NEMA-C and IEC motor adapter
• Solid input shaft
• Servo motor adapter
• Sugar scoop mount
• Top motor mount platform
• NORDISCTM variable speed friction drives
• TitanTM variable speed belt boxes

5. Mounting Position

The gearbox mounting position is an important and 
often overlooked specifi cation.  The mounting posi-
tion determines how much oil the gear reducer re-
quires, in addition to determining the position of the 
oil drain, oil fi ll and vent on the gear drive.  NORD 
offers six basic mounting positions.  If your applica-
tion requires a variation from the six basic mounting 
positions, please contact NORD.

Many gearbox and motor options require a location 
designation.  For example a right-angle helical-bev-
el unit with a single solid shaft extension requires a 
shaft extension side location.  Please see page 23 for 
additional options that require location designation.

6. Options

NORD offers a number of mechanical, protective, 
paint & lubrication options for gear reducers & mo-
tors.  Please see page 25 for gear unit options & refer 
to the motor section (Section G) for motor options.

7. Checks

Overhung Load

An overhung or radial load exists when a force is 
applied at right-angles to a shaft beyond the shaft’s 
outermost bearing.  Pulleys, sheaves and sprockets 
will cause an overhung load when used as a power 
take-off.  The amount of overhung load will vary, 
depending on the type of power take-off used and 
where it is located on the shaft.  

Overhung load [FQ] can be found in the gearmotor 
rating tables and input shaft overhung load ratings 
[FQ1] can be found on pages 58 - 69.  Overhung load 
capacities should not exceed the values in the table 
to ensure long bearing life.  Overhung load capacities 
are to be applied at the midpoint of the shaft exten-
sion and without thrust loads.

To calculate overhung load see page 58.

Thrust Loads (Axial)

Loads that are directed towards or away from the 
gearbox along the axis of the shaft are called thrust 
or axial loads.  Output shaft thrust capacity [FA] can 
be found in the gearmotor rating tables.  Input shaft 
capacity [FA1] can be found on pages 68.  Thrust load 
capacities should not exceed the values listed in the 
tables to ensure long bearing life.  Thrust load capaci-
ties are listed for pure axial loads with no overhung 
load.  Contact NORD for combination loads or a more 
exact examination of the application.

NEMA C-face Motor Weight Limits

When mounting a motor to a NORD NEMA C-face 
motor adapter it is important to consider the motor’s 
weight.  Following is a table that includes the maxi-
mum motor weight the NEMA adapter can support.  
If the motor exceeds the listed weight it must be ex-
ternally supported.  When a C-face mounted motor 
is externally supported care must be taken to ensure 
that the support system does not impose additional 
pre-loads on the NEMA motor adapter.

NEMA Weights

Motor FRAME 56C 143TC 145TC 182TC 184TC 210TC

Max Weight [lb] 66 88 110 130 175 220

Motor FRAME 250TC 280TC 324TC 326TC 365TC

Max Weight [lb] 440 550 770 1100 1540

M1

M2

M6

M4

M3

M5

R
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Gear Reducer Ratings

The permissible continuous power limit of gear re-
ducers is limited by both the mechanical rating and 
the thermal rating. The mechanical rating depends 
upon the material strength of the gear reducer’s 
gears, bearings, housing, shafts, etc.  The mechanical 
input power limit to the reducer is also a function of 
the mechanical power rating divided by the relevant 
reducer service factor.

The thermal rating or thermal limit depends upon 
the amount heat generated within the reducer and is 
infl uenced by a variety of factors including:

• Churning or splashing losses in the lubricant which 
 depend upon reducer type, ratio, input style, 
 mounting position or oil fi ll-level, and the 
 circumferential travel velocities of the gear wheels.
• The actual speed and load conditions. These 
 factors determine load-dependent losses in the 
 gears and frictional losses in the gears, bearings 
 and seal areas. 
• Ambient Conditions:
 - Ambient Temperature.
 - Amount of free air circulation around the drive.
 - Possible near-by heat sources.
 - Heat dissipation or the ability of the reducer to 
  transfer heat through the housing, shafts, and 
  the mating sub-structure or mounting surface.

Observing the Reducer’s Thermal Limit

When to Contact NORD

Through computer program analysis NORD can evalu-
ate application conditions and the impact they have 
on a reducer’s thermal capacity. 

When applying helical in-line, Clincher™ shaft mount, 
& helical-bevel gear units of case sizes 6 & larger (SK62, 
SK6282 and SK9072.1 and larger), consult NORD if any 
two or more of the following conditions apply:

• Gear ratio, itotal ≤ 24:1or ≤ 48:1 for helical-bevel units
• Input power, P1 ≥ 60 hp (45 kw)
• Input speed, n1 > 1800
• Vertical positioning (mounting position M2 or M4)
• Input confi guration: NEMA C-face, IEC, servo adapter  
 or solid-shaft input  (Type-W)
• Elevated ambient temperature ≥ 86° F (30 °C)

When applying helical worm or worm gear units, please 
consult NORD if one of the following conditions applies:

• Input speed, n1 > 1800
• Vertical positioning (mounting position M2 or M4)
• Input confi guration: NEMA C-face, IEC, servo adapter  
 or solid-shaft input  (Type-W)
• Elevated ambient temperature ≥ 86° F (30 °C)

Advise NORD of any special application considerations:

• Confi ned space or limited air circulation
• Exposure to other near-by radiant heat sources
• Dirty or dusty environments
• High altitude operation > 3,280 ft (1000 m) a.s.l.

Dangers of Reducer Overheating

The following problems may result when a reducer’s 
thermal capacity or maximum oil sump temperatures 
are exceeded:
• Lubrication oxidation, breakdown & deterioration.
• A decrease in lubrication viscosity & fi lm thickness.
• Loss of critical bearing and gear clearances required 
 for proper lubrication.
• Increased contact pressures & increased operating 
 temps. in the critical load zones of the gearing 
 and bearings.
• An increased possibility for metal-to-metal contact 
 and premature component wear.
• A signifi cant reduction in the lubricant’s ability to 
 prevent scuffi ng, pitting, and in extreme cases 
 galling or welding.

Maximum Oil Sump Temperature Limit

To prevent reducer overheating, the reducer’s maxi-
mum oil sump temperature limit must not be exceed-
ed for prolonged periods of operation (up to 3 hours 
continuous operation, depending upon reducer size).

Oil Type Maximum Oil Temperature Limit

NORD AGMA 9005-D94

Mineral 80-85 °C (176-185 °F) 95 °C (203 °F)

Synthetic 105 °C (220 ° F) 107 ° C (225 ° F)
 
Measures to Expand the Application Range

There are a variety of measures that may be taken 
in order to protect against thermal overload and 
expand the application range of the gear reducer.  
Common examples include the following: 

• Recommending a change in lubrication viscosity 
 and/or a specifi c synthetic lubricant type.
• Applying high-temperature seals.
• Increasing air fl ow around the gear unit.
• Protecting the reducer from high heat sources.
• Considering an integral motor instead of the bolt-on 
 input assembly covers.  In many cases the motor 
 fan will substantially increase air-fl ow around the 
 gear unit.
• Add an Oil Expansion/Overfl ow Chamber (Option 
 “OA”) or an Oil Reservoir (Option “OT”).
• Oil Cooler (Option “OC”).
• Water Cooling Cover (Option “WC”)

Selection
Information
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M6
M2

M3

M5

M4

M1

Mounting
Position

M1 M2 M3 M4 M5 M6

Quarts Liters Quarts Liters Quarts Liters Quarts Liters Quarts Liters Quarts Liters
SK92072 0.42 0.40 0.63 0.60 0.53 0.50 0.53 0.50 0.42 0.40 0.42 0.40
SK92172 0.53 0.50 0.97 0.92 0.92 0.87 1.11 1.05 0.79 0.75 0.69 0.65
SK92372 1.22 1.15 1.59 1.50 1.27 1.20 1.80 1.70 1.22 1.15 1.22 1.15
SK92672 1.64 1.55 2.96 2.80 2.64 2.50 3.49 3.30 2.54 2.40 2.54 2.40
SK92772 2.91 2.75 4.65 4.40 4.76 4.50 4.76 4.50 3.70 3.50 3.70 3.50
SK9012.1 0.74 0.70 2.01 1.90 2.01 1.90 2.54 2.40 1.27 1.20 1.80 1.70
SK9013.1 1.27 1.20 2.43 2.30 2.33 2.20 3.17 3.00 1.48 1.40 2.01 1.90
SK9016.1 0.74 0.70 2.01 1.90 2.01 1.90 2.54 2.40 1.27 1.20 1.80 1.70
SK9017.1 1.27 1.20 2.43 2.30 2.33 2.20 3.17 3.00 1.48 1.40 2.01 1.90
SK9022.1 1.37 1.30 2.75 2.60 3.70 3.50 4.44 4.20 2.11 2.00 2.96 2.80
SK9023.1 2.54 2.40 3.17 3.00 4.02 3.80 5.60 5.30 2.33 2.20 3.28 3.10
SK9032.1 2.01 1.90 5.50 5.20 6.76 6.40 7.72 7.30 3.49 3.30 5.39 5.10
SK9033.1 4.02 3.80 6.02 5.70 7.29 6.90 8.98 8.50 3.81 3.60 5.92 5.60
SK9042.1 3.81 3.60 10.30 9.70 12.0 11.4 12.2 11.5 6.87 6.50 8.67 8.20
SK9043.1 6.02 5.70 10.8 10.2 15.5 14.7 15.5 14.7 6.98 6.60 10.1 9.60
SK9052.1 7.93 7.50 17.4 16.5 21.1 20.0 23.8 22.5 12.2 11.5 19.0 18.0
SK9053.1 13.2 12.5 19.0 18.0 22.7 21.5 28.0 26.5 13.7 13.0 18.0 17.0
SK9072.1 12.7 12.0 29.1 27.5 34.9 33.0 40.7 38.5 20.1 19.0 27.5 26.0
SK9082.1 22.2 21.0 57.1 54.0 69.8 66.0 84.6 80.0 40.2 38.0 55.0 52.0
SK9086.1 38.1 36.0 82.4 78.0 96.2 91.0 107 101 56.0 53.0 80.3 76.0
SK9092.1 42.3 40.0 137 130 163 154 185 175 86.7 82.0 96.2 91.0
SK9096.1 74.0 70.0 198 187 204 193 272 257 119 113 165 156

Helical-Bevel Flange Mount
Positions & Oil Fill Quantities
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Lubrication

Lubrication Types
Proper gearbox lubrication is essential in order to reduce friction, heat, and component wear.  Lubricants reduce heat 
and wear by inserting a protective “fl uid boundary” between mating parts and preventing direct metal to metal con-
tact.  Lubricants also help prevent corrosion and oxidation, minimize foam, improve heat transfer, optimize reducer 
effi ciency, absorb shock loads and reduce noise. 

Mounting position not only determines the proper fi ll-level but may also have some effect on fi nal reducer assembly.  
If considering any mounting positions that are not shown as catalog-standard options, it is critical that the customer 
consult with NORD prior to ordering.  Unless otherwise specifi ed, NORD supplies most all gear units (*) factory-fi lled 
with the standard lubrication type and the appropriate amount of lubricating oil.

* Gear units SK10282, SK10382, SK11282, SK11382, SK12382, and SK9096.1 are supplied without oil.

Standard Oil Lubricants

Gear Unit Type Ambient Temperature Oil Type ISO Viscosity Manufacturer Brand / Type

Helical-Inline, 
Parallel-Shaft, & 
Helical-Bevel

-4 to 104 °F (-20 to 40 °C) MIN-EP VG 220 Shell / Omala 220 
-40 to 140 °F (-40 to 60 °C) PAO VG 220 Mobil SHC 630 
23 to 104 °F (-5 to 40 °C) FG VG 220 Shell / FM 220 

Helical-Worm -22 to 122 °F (-30 to 50 °C) PAO VG 680 Mobil SHC 636 

Optional Oil Lubricants
Gear Unit Type Ambient Temperature Oil Type ISO Viscosity Manufacturer Brand / Type

Helical-Inline, 
Parallel-Shaft, & 
Helical-Bevel

-31 to 176 °F (-35 to 80 °C) PAO VG 460 Mobil SHC 634
-40 to 77 °F  (-40 to 25 °C) PAO VG 150 Mobil SHC 629
-40 to 140 °F (-40 to 60 °C) FG-PAO VG 220 Shell / Cassida GL 220

Helical-Worm -40 to 122 °F (-40 to 50 °C) FG-PAO VG 460 Shell / Cassida GL 460

Standard Bearing Grease Lubricants
Grease Type / Thickener Ambient Temperature NLGI Grade Manufacturer Brand / Type

Standard (Li-Complex) -22 to 140 °F (-30 to 60 °C) NLGI 2 Shell Albida EP LC2 
High Temp (Polyurea) -13 to 176 °F (-25 to 80 °C) NLGI 2 Mobil Polyrex EP 2 
Food-Grade (Al-Complex) -13 to 104 °F (-25 to 40 °C) NLGI 2 Mobil Grease FM 222 

 Stocked Lubricant

Oil Formulation Codes

MIN-EP Mineral Oil with EP Additive

PAO Synthetic Polyalphaolefi n Oil

PG Synthetic Polyglycol Oil

FG Food-Grade Oil

FG-PAO Food-Grade, Synthetic Polyalphaolefi n Oil
  
  

 

Important Notes

• In worm gears avoid using (EP) gear oils that contain 
 sulfur-phosphorous chemistries, as these additives can 
 react adversely with bronze worm gears and accelerate wear.
• Food grade lubricants must be in compliance with FDA 212 
 CFR 178.3570 and qualify as a NSF-H1 lubricant.  Please 
 consult with lubrication manufacture for more information. 
• When making a lubrication change, check with the 
 lubrication supplier to assure compatibility and to obtain 
 recommended cleaning or fl ushing procedures. 
• Do not mix different oils with different additive packages 
 or different base oil formulation types. Polyglycol (PG) oils 
 are not miscible with other oil types and should never be 
 mixed with mineral oil, or Polyalphaolefi n (PAO) oil. 
• Please Consult NORD if considering cold-temperature oils 
 below an ISO Viscosity VG100 or lower.
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Approximate Weights [lb]

Type W 56C 140TC 180TC 210TC 250TC 280TC 320TC 360TC

SK 92072 15 24 24 – – – – – –

SK 92172 26 35 35 – – – – – –

SK 92372 40 49 49 60 – – – – –

SK 92672 79 86 86 97 112 – – – –

SK 9012.1 75 86 86 101 – – – – –
SK 9013.1 86 90 – – – – – – –

SK 9016.1 77 88 88 104 – – – – –
SK 9017.1 88 93 – – – – – – –

SK 92772 99 101 101 112 128 128 – – –

SK 9022.1 93 104 104 119 – – – – –
SK 9023.1 104 108 – – – – – – –

SK 9032.1 150 154 154 163 183 – – – –
SK 9033.1 154 165 165 – – – – – –

SK 9042.1 276 265 265 280 311 333 – – –
SK 9043.1 287 291 291 300 – – – – –

SK 9052.1 441 430 430 445 476 498 498 – –
SK 9053.1 459 463 463 472 – – – – –

SK 9072.1 794 – – 767 796 851 851 882 915
SK 9072.1/32 803 807 807 816 836 – – – –
SK 9072.1/42 862 – 851 897 919 942 – – –

SK 9082.1 1532 – – 1338 1369 1424 1424 1455 1488
SK 9082.1/42 1435 1424 1424 1440 1471 1493 – – –
SK 9082.1//52 1491 – – 1495 1526 1548 1548 – –

SK 9086.1 2084 – – 1890 1921 1976 1976 2007 2040
SK 9086.1/52 2042 2031 2031 2046 2077 2099 2099 – –

SK 9092.1 3341 – – 3147 3177 3233 3233 3263 3296
SK 9092.1/52 3299 3288 3288 3303 3334 3356 3356 – –

SK 9096.1 4221 – – – 4057 4113 4113 4143 4176
SK 9096.1/62 4298 4287 4287 4302 4333 4355 4355 – –
SK 9096.1/63 4315 4304 4304 4319 4350 4372 4372 – –

Above weights are approximate. Depending upon ratio, oil quantity and optional equipment, reducer weights may be different than shown.

Exact weights can be obtained after the unit is fully asembled.

Helical-Bevel
Weights - Reducerlb
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Model  
Type

Gear 
 Ratio

Output 
Speed

Output 
Torque*

Maximum input power   
Solid input shafts type “W“

NEMA C-Face*  
Available Combinations

itot n2 T2 max Input Speed

1750 rpm 1750 rpm 1150 rpm 875 rpm 580 rpm

[rpm] [Ib-in] [hp] [hp] [hp] [hp] 56C 140TC 180TC 210TC 250TC 280TC 320TC 360TC

G1000 – Subject to Change Without Notice

SK 9042.1 8.83 198 12390 20.00 13.20 10.00 6.60 X X X
 9.39 186 13275 20.00 13.20 10.00 6.60 X X X X*
 10.21 171 13275 20.00 13.20 10.00 6.60 X X X
 11.40 154 13275 20.00 13.20 10.00 6.60 X X X X X X*
 13.40 131 17700 20.00 13.20 10.00 6.60 X X X X X X*
 15.66 112 17700 20.00 13.20 10.00 6.60 X X X X X X*
 18.20 96 21683 20.00 13.20 10.00 6.60 X X X
 20.32 86 23010 20.00 13.20 10.00 6.60 X X X X X X*
 23.89 73 23895 20.00 13.20 10.00 6.60 X X X X X X*
 27.91 63 24780 20.00 13.20 10.00 6.60 X X X X X X*
 31.70 55 24780 20.00 13.20 10.00 6.60 X X X X
 34.39 51 24780 20.00 13.20 10.00 6.60 X X X X X*
 40.54 43 24780 16.91 11.16 8.45 5.58 X X X X X* X*
 47.67 37 24780 14.55 9.60 7.27 4.80 X X X X X* X*
 55.69 31 24780 12.19 8.04 6.09 4.02 X X X X X* X*
 63.25 28 24780 11.01 7.27 5.50 3.63 X X X X
 68.61 26 24780 10.22 6.75 5.11 3.37 X X X X X*
 76.18 23 24780 9.04 5.97 4.52 2.98 X X X X*
 86.43 20 24780 7.86 5.19 3.93 2.59 X X X X*
 95.56 18 24780 7.08 4.67 3.54 2.34 X X X X*
 117.79 15 21240 5.06 3.34 2.53 1.67 X X X*
 132.79 13 24780 5.11 3.37 2.56 1.69 X X*
 159.94 11 24780 4.32 2.85 2.16 1.43 X* X*
 165.24 11 13275 2.32 1.53 1.16 0.76 X X
 195.12 9.0 24780 3.54 2.34 1.77 1.17 X X X*
 235.01 7.4 24780 2.91 1.92 1.45 0.96 X X X*
 273.73 6.4 24780 2.52 1.66 1.26 0.83 X X
 329.69 5.3 24780 2.08 1.38 1.04 0.69 X X

SK 9043.1 172.08 10 24780 3.00 1.98 1.50 0.99 X X X*
 204.38 8.6 24780 3.00 1.98 1.50 0.99 X X X*
 279.60 6.3 24780 2.48 1.63 1.24 0.82 X X X*
 350.72 5.0 24780 1.97 1.30 0.98 0.65 X X* X*
 404.82 4.3 24780 1.69 1.12 0.85 0.56 X X* X*
 568.04 3.1 24780 1.22 0.80 0.61 0.40 X X*
 645.18 2.7 24780 1.06 0.70 0.53 0.35 X X*
 881.60 2.0 24780 0.79 0.52 0.39 0.26 X* X*
 1113.24 1.6 24780 0.63 0.42 0.31 0.21 X* X*
 1517.17 1.2 24780 0.47 0.31 0.24 0.16 X* X*
 2128.35 0.82 24780 0.32 0.21 0.16 0.11 X* X*
 2397.14 0.73 24780 0.29 0.19 0.14 0.09 X* X*
 3026.98 0.58 24780 0.23 0.15 0.11 0.08 X* X*
 3362.82 0.52 24780 0.20 0.13 0.10 0.07 X* X*
 4246.38 0.41 24780 0.16 0.11 0.08 0.05 X* X*

W  56C  140TC  180TC  210TC  250TC

SK 9042.1 276 265 265 280 311 333

SK 9043.1 287 291 291 300 - -

SK 9042.1, SK 9043.1
NEMA-C + W

Ratings & Combinations

* Caution - The motor power may exceed the gear unit’s mechanical torque capacity
 The mechanical power limit of the solid input shaft type “W” may limit the reducer rating.

All ratings are mechanical. See page 14 for thermal considerations.

lb
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 Dimensions in Inches

G1000 – Subject to Change Without Notice

A
LTERN

ATE SH
A

FTS SEE PA
G

ES  566 - 573

SK 9042.1 + NEMA

3/4-10

1.26
5.20

14.92
C

1.
42

2.17 Ø0.87
7.09

3.15
10.23

Ø0
.8

7
1.

26
2.

76
2.

76
1.

18
8.

66
3.

03
11

.4
2

Ø2
.3

75
8.

35

1.97
7.09
8.66
9.06

13
.6

6

9.459.45
7.09 4.72

0.20

15
.3

5

5.91
5.12

4.53 V1
CC

BB1

U1
AK

1
BD

1

2.654.72

5/8x5/8x3-1/4

Ø2
.3

75
+0

.0
00

0
-0

.0
01

0

SK 9042.1

6.06
15.79

C1

1.
42

Ø1
3.

78

Ø2
.3

75

0.79

6.50
1.77

4.25
9.45

Ø9
.8

43

BB1

Ø0.71
V1

CC

BB1

U1
AK

1
BD

1

Ø11.81

9.45

Ø2
.3

75

3.15 3.15

0.
62

5

2.56

+0
.00

12
-0

.00
00

Ø3
.1

5

2x(5/8x7/16x3)

SK 9042.1AX

SK 9042.1VF SK 9042.1AF

0.20
4.53

0.20
4.53

9.45

Ø2
.0

00

3.15 3.15

0.
50

0

2.22

+0
.00

12
-0

.00
00

Ø2
.7

6

2x(1/2x1/2x3)

NEMA Input

Y1

BF1
AJ1

UY1

NEMA Dimensions
Type AJ1 AK1 BB1 BD1 BF1 U1 V1 UY1 Y1 C C1 CC
56C 5.88 4.500 0.20 6.54 0.43 0.625 2.06 0.71 0.188 19.22 20.09 4.30

140TC 5.88 4.500 0.20 6.54 0.43 0.875 2.12 0.96 0.188 19.22 20.09 4.30

180TC 7.25 8.500 0.23 9.17 0.59 1.125 2.62 1.24 0.250 22.82 23.69 7.90

210TC 7.25 8.500 0.23 9.17 0.59 1.375 3.12 1.52 0.312 22.82 23.69 7.90

250TC 7.25 8.500 0.23 9.17 0.59 1.625 3.75 1.80 0.375 22.82 23.69 7.90

6.45
4.25

3/4-10

9.45
2.95

Ø2
.3

75

0.79
0.20

8.50

15
.7

5
14

.0
6

8.
54

Ø9
.8

43
Ø1

3.
78

7.87

9.45

Ø2
.5

6

8.18
0.87

I

II

I

II  Ø
2.

00
0

SK 9042.1AXB

7.68

9.45

Ø2
.9

5

7.94
1.02

I

II

I

II  Ø
2.

37
5

SK 9042.1AFB 	
�574	
�574
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 Dimensions in Inches
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Hollow Shaft
Dimensions
Hollow Shaft Dimensions 
(AZ-AF)

TYPE UH DIAMETER TOLERANCE ADH LH DH UYH KEY SIZE                       
w x h x l                  

KEY QTY

SK 9012.1 AZ/AF 1.375* +0.0010 / -0.0000 5.83 1.97 1.97 1.52 5/16 x 5/16 x 2 2
SK 9013.1 AZ/AF 1.4375 +0.0010 / -0.0000 5.83 1.97 1.97 1.61 3/8 x 3/8 x 2 2

1.250 +0.0010 / -0.0000 5.83 1.97 1.97 1.37 1/4 x 1/4 x 2 2
35mm +0.025 / -0.000mm 148mm 50mm 50mm 38.3mm 10 x 8 x 60mm 2

SK 9016.1 AZ/AF 1.375 +0.0010 / -0.0000 5.83 1.97 1.97 1.52 5/16 x 5/16 x 2 2
SK 9017.1 AZ/AF 1.500* +0.0010 / -0.0000 5.83 1.97 1.97 1.61 3/8 x 1/4 x 2 2

1.4375 +0.0010 / -0.0000 5.83 1.97 1.97 1.61 3/8 x 3/8 x 2 2
1.250 +0.0010 / -0.0000 5.83 1.97 1.97 1.37 1/4 x 1/4 x 2 2
40mm +0.025 / -0.000mm 148mm 50mm 50mm 42.2mm 12 x 7 x 60mm 2

SK 9022.1 AZ/AF 1.500* +0.0010 / -0.0000 7.09 2.36 2.17 1.67 3/8 x 3/8 x 2-1/4 2
SK 9023.1 AZ/AF 1.4375 +0.0010 / -0.0000 7.09 2.36 2.17 1.61 3/8 x 3/8 x 2-1/4 2

40mm +0.025 / -0.000mm 180mm 60mm 55mm 43.3mm 12 x 8 x 60mm 2

SK 9032.1 AZ/AF 2.000* +0.0012 / -0.0000 8.27 2.76 2.76 2.22 1/2 x 1/2 x 2-3/4 2
SK 9033.1 AZ/AF 1.9375 +0.0012 / -0.0000 8.27 2.76 2.76 2.16 1/2 x 1/2 x 2-3/4 2

1.6875 +0.0012 / -0.0000 8.27 2.76 2.76 1.86 3/8 x 3/8 x 2-3/4 2
50mm +0.025 / -0.000mm 210mm 70mm 70mm 53.8mm 14 x 9 x 70mm 2

SK 9042.1 AZ/AF 2.375* +0.0012 / -0.0000 9.45 3.15 3.15 2.56 5/8 x 7/16 x 3 2
SK 9043.1 AZ/AF 2.4375 +0.0012 / -0.0000 9.45 3.15 3.15 2.62 5/8 x 7/16 x 3 2

2.1875 +0.0012 / -0.0000 9.45 3.15 3.15 2.41 1/2 x 1/2 x 3 2
60mm +0.030 / -0.000mm 240mm 80mm 80mm 64.4mm 18 x 11 x 80mm 2

SK 9052.1 AZ/AF 2.750* +0.0012 / -0.0000 11.81 3.94 3.94 3.03 5/8 x 5/8 x 4 2
SK 9053.1 AZ/AF 2.9375 +0.0012 / -0.0000 11.81 3.94 3.94 3.14 3/4 x 1/2 x 4-1/2 2

70mm +0.030 / -0.000mm 300mm 100mm 100mm 74.9mm 20 x 12 x 100mm 2

SK 9072.1 AZ/AF 3.250* +0.0012 / -0.0000 13.78 4.72 4.72 3.59 3/4 x 3/4 x 4-3/4 2
2.9375 +0.0012 / -0.0000 13.78 4.72 4.72 3.14 3/4 x 1/2 x 4-1/2 2
2.750 +0.0012 / -0.0000 13.78 4.72 4.72 3.03 5/8 x 5/8 x 4-1/2 2
3.4375 +0.0014 / -0.0000 13.78 4.72 4.72 3.82 7/8 x 7/8 x 4-3/4 2
3.625 +0.0014 / -0.0000 13.78 4.72 4.72 4.01 7/8 x 7/8 x 4-3/4 2
80mm +0.030 / -0.000mm 350mm 120mm 120mm 85.4mm 22 x 14 x 110mm 2
90mm +0.035 / -0.000mm 350mm 120mm 120mm 95.4mm 25 x 14 x 140mm 2

SK 9082.1 AZ/AF 4.000* +0.0014 / -0.0000 16.54 5.51 5.51 4.44 1 x 1 x 4-1/2 2
3.9375 +0.0014 / -0.0000 16.54 5.51 5.51 4.38 1 x 1 x 4-1/2 2
4.4375 +0.0014 / -0.0000 16.54 5.51 5.51 4.76 1 x 3/4 x 6 2
110mm +0.035 / -0.000mm 420mm 140mm 140mm 116.4mm 28 x 16 x 120mm 2

SK 9086.1 AZ/AF 4.500 +0.0014 / -0.0000 19.69 6.30 6.30 4.95 1 x 1 x 6-1/2 2
4.750* +0.0014 / -0.0000 19.69 6.30 6.30 5.30 1-1/4 x 1-1/4 x 6-1/2 2
120mm +0.035 / -0.000mm 500mm 160mm 160mm 127.4mm 32 x 18 x 150mm 2

* standard size
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■ Overview

 

The Pointek ULS 200 is an ultrasonic non-contacting switch with 
two switch points for level detection of bulk solids, liquids and 
slurries in a wide variety of industries. 

■ Benefits

• 2 switch outputs for high-high, high, low and low-low level 
alarms or pump up/pump down control

• Integral temperature compensation 
• AC or DC power supply
• Electronics provided with fail-safe function 
• Threaded process connections
• Polycarbonate or aluminum enclosures, Type 6/NEMA 6/IP67
• Easy, two-button programming 

■ Application

The measuring range for bulk solids is max. 3 m (9.8 ft) and 5 m 
(16.4 ft) for liquids and slurries. Unlike invasive contacting de-
vices, there is no material buildup on the sensor.

The level switch has a rugged design, combining the transducer 
and electronics in one durable device. It has no moving parts 
and is virtually maintenance-free.

The transducer, available in PVDF copolymer, is inert to most 
chemicals. This means the device can be used in the chemical, 
petrochemical, water and wastewater industries. The Pointek 
ULS 200 delivers superior performance while reducing mainte-
nance, downtime and equipment replacement costs.
• Key Applications: liquids, slurries, fluid materials, plugged 

chute detection, chemical industry 

■ Design

Installation

The Pointek ULS 200 should be mounted in an area that is within 
the temperature range specified and that is suitable to the enclo-
sure rating and materials of construction. The cover should be 
accessible to allow programming, wiring and display viewing.

It is advisable to keep the Pointek ULS 200 away from high volt-
age or current runs, contactors and SCR control drives. 

Locate the Pointek ULS 200 so that it has a clear sound path per-
pendicular to the material surface. The sound path should not in-
tersect the fill path, rough walls, seams, rungs etc.

Mounting and Interconnection

The Pointek ULS 200 is available in three thread types: 2" NPT, 
2" BSP or PF2 and can be fitted with the optional 75 mm (3") 
flange adapter for mating to 3" ANSI, DN 65, PN10 and JIS 10K 
3B sized flanges.

Separate cables and conduit may be required to conform to 
standard instrumentation wiring or electrical codes. 

■ Configuration

Pointek ULS 200 Mounting
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■ Technical specifications
 

C) Subject to export regulations AL: N, ECCN: EAR99.

Mode of operation

Measuring principle Ultrasonic level switch

Measuring range

Measuring range in liquids 0.25 to 5 m (0.8 to 16.4 ft)

Measuring range in bulk solids 0.25 to 3 m (0.8 to 9.8 ft)

Output

AC Version (relay) 2 SPDT Form C contacts rated 
5 A at 250 V AC, resistive load

DC Version (relay) 2 SPDT Form C contacts rated 
5 A at 48 V DC

DC Version (transistor) 2 switches, rated max. 100 mA, 
48 V DC

Accuracy

AC/DC version

- Resolution 3 mm (0.1“)

- Repeatibility 0.25 % of measuring range

Rated operation conditions

Installation conditions 

- Location Indoors/outdoors

- Beam angle 12°

Ambient conditions 

• Ambient temperature -40 to +60 °C (-40 to +140 °F)

- If mounted in metal threads -20 to +60 °C (-5 to +140 °F)

Medium conditions 

• Process pressure 0.5 bar (7.25 psi) max.

Design

Material Polycarbonate or epoxy-coated 
aluminum with gasket

Weight Approx. 1.5 kg

Transducer material PVDF copolymer 

Threaded mounting 2“ NPT, 2“ BSP or PF 2

- Optional flange adapter For 3“ ANSI, DN 65, PN10 
and JIS 10 K3B

Power supply

AC version 100 to 230 V AC, ± 15%, 
50/60 Hz, max. 12 VA, 5 W 

DC version 18 to 30 V DC, 3 W 

Displays and controls

Display LCD, three digits, 9 mm (0.35“) 
high, for display of distance 
between sensor face and mate-
rial, multisegment graphic for 
operating state

Memory EEPROM, non-volatile

Programming 2 keys

Electronics/enclosure Connection: terminal block, max. 
2.5 mm2 (14 AWG) solid/1.5 mm2 
(16 AWG) stranded

Degree of protection IP67/Type 6/NEMA 6

Cable inlet 2 x ½“ NPT or 2 x PG 13.5

Certificates and approvals • CE (EMC certificate available on 
request), CSANRTL/C, FM 

• CSA/FM Class I, Div. 1, Groups 
A, B, C, D; Class II; Groups E, F, 
G; Class III 

• ATEX II 2G EEx md II C T5 

Selection and Ordering data Order No.

Pointek ULS 200
Ultrasonic non-contacting switch with two switch 
points for level detection of bulk solids, liquids and 
slurries in a wide variety of industries

C) 7 M L 1 5 1 0 -

777 0 7

Power supply
24 V DC, relay output 1
24 V DC, transistor output 2
100 to 230 V AC, relay output 3

Approvals
CE, ATEX II 2G EEx md IIC T5, SAA1) 

1) Available only with Enclosure/cable inlet 4. 

C
CE, CSA Class I Div. 1, Class II Div. 1, Class III2)

2) Available only with Enclosure/cable inlet 4 and Process connection 
options A and E.

F
CE, FM Class I Div. 1, Class II Div. 1, Class III2) G

CE, CSANRTL/C, FM H
CE, CSA Class I Div. 2, Class II Div. 23)

3) Available only with Enclosure/cable inlet 2 and 4.

J

Process connection
ETFE, 2" NPT (ANSI/ASME B1.20.1) A
EFTE, 2" BSPT (EN 10226-1) B
EFTE, PF2 (JIS B 0202) C

PVDF copolymer, 2" NPT (ANSI/ASME B1.20.1) E
PVDF copolymer, 2" BSPT (EN 10226-1) F
PVDF copolymer, PF2 (JIS B 0202) G

Enclosure/cable inlet
Polycarbonate
• Cable inlet PG 13.5 1
• Cable inlet ½" NPT 2

Aluminum
• Cable inlet PG 13.5 3
• Cable inlet ½" NPT 4

Instruction manual
English C) 7ML1998-1AS01
French C) 7ML1998-1AS11
Spanish C) 7ML1998-1AS21

German
Note: The instruction manual should be ordered as 
a separate line item on the order.

C) 7ML1998-1AS31

Accessories
Tag, stainless steel, 12 x 45 mm (0.47 x 1.77"), one 
text line, suitable for enclosures

PBD-45000786

Universal Box Bracket Mounting Kit 7ML1830-1BK

3” ANSI, DN 65, PN10, JIS 10K 3B ETFE Flange 
adapter for 2” NPT

7ML1830-1BT

3” ANSI, DN 65, PN10, JIS 10K 3B ETFE Flange 
adapter for 2” BSP

7ML1830-1BU

2" BSP Locknut, plastic 7ML1830-1DQ



SITRANS L Level instruments
Point level measurement

Pointek ULS 200

5/8 Siemens FI 01 · 2006

5

■ Options

Pointek ULS 200 Optional Flange Adapter

■ Dimensional drawings

 

ULS 200 dimensions 

■ Schematics

 

ULS 200 connections
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Features
• Wide range of pressure ratings, sizes, and resilient 

materials provide long service life and low 
internal leakage

• High Flow Valves for liquid, corrosive, and air/inert 
gas service

• Industrial applications include:
- Car wash - Laundry equipment
- Air compressors - Industrial water control
- Pumps

Pilot Operated
General Service Solenoid Valves

Brass or Stainless Steel Bodies
3/8" to 2 1/2" NPT

NC

NO

Solenoid Enclosures

Electrical

Nominal Ambient Temp. Ranges
RedHat II/
RedHat      AC: 32˚F to 125˚F (0˚C to 52˚C) 

RedHat II   DC: 32˚F to 104˚F (0˚C to 40˚C)
RedHat      DC: 32˚F to 77˚F (0˚C to 25˚C) 

(104˚F/40˚C occasionally)
8210G227  AC: 32˚F to 130˚F (0˚C to 54˚C)

DC: 32˚F to 90˚F (0˚C to 32˚C)
Refer to Engineering Section for details.

Approvals
UL listed as indicated. CSA certified. 
RedHat II meets applicable CE directives.
Refer to Engineering Section for details.

Standard: RedHat II - Watertight, Types 1, 2, 3, 3S, 4, and 4X; RedHat - Type I.
Optional: RedHat II - Explosionproof and Watertight, Types 3, 3S, 4, 4X, 6, 6P,
7, and 9; Red-Hat - Explosionproof and Watertight, Types 3, 4, 4X, 7, and 9.
(To order, add prefix “EF” to catalog number, except Catalog Numbers 8210B057,
8210B058, and 8210B059, which are not available with Explosionproof enclosures.)
See Optional Features Section for other available options. 

Construction

4 2-
W

AY

11

^             %          )

Valve Parts in Contact with Fluids 

Body                              Brass   304 Stainless Steel

Seals and Discs               NBR or PTFE

Disc-Holder                    PA

Core Tube                 305 Stainless Steel

Core and Plugnut          430F Stainless Steel

Springs                          302 Stainless Steel

Shading Coil           Copper        Silver

Standard
Coil and
Class of

Insulation

Watt Rating and Power
Consumption Spare Coil Part Number

DC
Watts

AC General Purpose Explosionproof

Watts
VA

Holding
VA

Inrush AC DC AC DC
F - 6.1 16 40 238210 - 238214 -
F 11.6 10.1 25 70 238610 238710 238614 238714
F 16.8 16.1 35 180 272610 97617 272614 97617
F - 17.1 40 93 238610 - 238614 -
F - 20 43 240 99257 - 99257 -
F - 20.1 48 240 272610 - 272614 -
H 30.6 - - - - 74073 - 74073
H 40.6 - - - - 238910 - 238914

Standard Voltages: 24, 120, 240, 480 volts AC, 60 Hz (or 110, 220 volts AC, 50
Hz). 6, 12, 24, 120, 240 volts DC. Must be specified when ordering.
Other voltages available when required. 
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2.10 R2

Pipe
 Size

 (ins.)

Orifice
Size
(ins.)

Cv Flow
Factor

Operating Pressure Differential (psi) Max. Fluid
Temp. ˚F Brass Body Stainless Steel Body

Watt Rating/
Class of Coil
Insulation ➆

Min.

Max. AC Max. DC
Air-

Inert
Gas Water

Light Oil
@ 300
SSU

Air-
Inert
Gas Water

Light Oil
@ 300
SSU AC DC

Catalog 
Number

Constr.
Ref.
No. ➃

UL ➄ 
Listing

Catalog
Number

Constr.
Ref.
No. ➃

UL ➄ 
Listing AC DC

 NORMALLY CLOSED (Closed when de-energized), NBR or PTFE  ➁ Seating
  3/8   3/8 1.5 ➀ 150 125 - 40 40 - 180 150 8210G73 ➂ 1P ● 8210G36 ➂ 1P ● 6.1/F 11.6/F
  3/8   5/8 3 0 150 150 - 40 40 - 180 150 8210G93 5D ❍ - - - 10.1/F 11.6/F
  3/8   5/8 3 5 200 150 135 125 100 100 180 150 8210G1 6D ❍ - - - 6.1/F 11.6/F
  3/8   5/8 3 5 300 300 300 - - - 175 - 8210G6 5D ❍ - - - 17.1/F -
  1/2   7/16 2.2 ➀ 150 125 - 40 40 - 180 150 8210G15 ➂ 2P ● 8210G37 ➂ 2P ● 6.1/F 11.6/F
  1/2   5/8 4 0 150 150 - 40 40 - 180 150 8210G94 5D ❍ - - - 10.1/F 11.6/F
  1/2   5/8 4 0 150 150 125 40 40 - 175 150 - - - 8210G87 7D ● 17.1/F 11.6/F
  1/2   5/8 4 5 200 150 135 125 100 100 180 150 8210G2 6D ❍ - - - 6.1/F 11.6/F
  1/2   5/8 4 5 300 300 300 - - - 175 - 8210G7 5D ❍ - - - 17.1/F -
1/2 5/8 4 5 300 300 - 300 300 - 180 125 8210G227 5D ❍ - - - 17.1/F 40.6/H

  3/4   5/8 4.5 0 150 150 125 40 40 - 175 150 - - - 8210G88 7D ● 17.1/F 11.6/F
  3/4   3/4 5 5 125 125 125 100 90 75 180 150 8210G9 9D ❍ - - - 6.1/F 11.6/F
  3/4   3/4 5 0 150 150 - 40 40 - 180 150 8210G95 8D ❍ - - - 10.1/F 11.6/F
  3/4   3/4 6.5 5 250 150 100 125 125 125 180 150 8210G3 11D ❍ - - - 6.1/F 11.6/F
  3/4   3/4 6 0 - - - 200 180 180 - 77 8210B26  ➁ ‡ 10P - - - - - 30.6/H
  3/4   3/4 6 0 350 300 200 - - - 200 - 8210G26  ➁ ‡ 40P ● - - - 16.1F -

1 1 13 0 - - - 100 100 80 - 77 8210B54 ‡ 31D - 8210D89 15D - - 30.6/H
1 1 13 0 150 125 125 - - - 180 - 8210G54 41D ● 8210G89 45D ● 16.1/F -
1 1 13 5 150 150 100 125 125 125 180 150 8210G4 12D ❍ - - - 6.1/F 11.6/F
1 1 13.5 0 300 225 115 - - - 200 - 8210G27 ‡ 42P ● - - - 20.1/F -
1 1 13.5 10 300 300 300 - - - 175 - 8210G78 ➁ 13P - - - - 17.1/F -

1 1/4 1 1/8 15 0 - - - 100 100 80 - 77 8210B55  ‡ 32D - - - - - 30.6/H
1 1/4 1 1/8 15 0 150 125 125 - - - 180 - 8210G55 43D ● - - - 16.1/F -
1 1/4 1 1/8 15 5 150 150 100 125 125 125 180 150 8210G8 16D ❍ - - - 6.1/F 11.6/F
1 1/2 1 1/4 22.5 0 - - - 100 100 80 - 77 8210B56 ‡ 33D - - - - - 30.6/H
1 1/2 1 1/4 22.5 0 150 125 125 - - - 180 - 8210G56 ‡ 44D ● - - - 16.1/F -
1 1/2 1 1/4 22.5 5 150 150 100 125 125 125 180 150 8210G22 18D ● - - - 6.1/F 11.6/F

2 1 3/4 43 5 150 125 90 50 50 50 180 150 8210G100 20P ● - - - 6.1/F 11.6/F
2 1/2 1 3/4 45 5 150 125 90 50 50 50 180 150 8210G101 21P ● - - - 6.1/F 11.6/F

 NORMALLY OPEN (Open when de-energized), NBR Seating (PA Disc-Holder, except as noted)
  3/8   5/8 3 0 150 150 125 125 125 80 180 150 8210G33 23D ● - - - 10.1/F 11.6/F
  3/8   5/8 3 5 250 200 200 250 200 200 180 180 8210G11 ➇  ➈ 39D ● - - - 10.1/F 11.6/F
  1/2   5/8 4 0 150 150 125 125 125 80 180 150 8210G34 23D ● - - - 10.1/F 11.6/F
  1/2   5/8 3 0 150 150 100 125 125 80 180 150 - - - 8210G30 37D ● 10.1/F 11.6/F
  1/2   5/8 4 5 250 200 200 250 200 200 180 180 8210G12 ➇  ➈ 39D ● - - - 10.1/F 11.6/F
  3/4   3/4 5.5 0 150 150 125 125 125 80 180 150 8210G35 25D ● - - - 10.1/F 11.6/F
  3/4   5/8 3 0 150 150 100 125 125 80 180 150 - - - 8210G38 38D ● 10.1/F 11.6/F
  3/4   3/4 6.5 5 - - - 250 200 200 - 180 8210C13 24D ● - - - - 16.8/F
  3/4   3/4 6.5 5 250 200 200 - - - 180 - 8210G13 46D ● - - - 16.1/F -

1 1 13 0 125 125 125 - - - 180 - 8210B57 ➅  ➉ 34D ● - - - 20/F -
1 1 13 5 - - - 125 125 125 - 180 8210D14 26D ● - - - - 16.8/F
1 1 13 5 150 150 125 - - - 180 - 8210G14 47D ● - - - 16.1/F -

1 1/4 1 1/8 15 0 125 125 125 - - - 180 - 8210B58 ➅  ➉ 35D ● - - - 20/F -
1 1/4 1 1/8 15 5 - - - 125 125 125 - 180 8210D18 28D ● - - - - 16.8/F
1 1/4 1 1/8 15 5 150 150 125 - - - 180 - 8210G18 48D ● - - - 16.1/F -
1 1/2 1 1/4 22.5 0 125 125 125 - - - 180 - 8210B59  ➅  ➉ 36D ● - - - 20/F -
1 1/2 1 1/4 22.5 5 - - - 125 125 125 - 180 8210D32 29D ● - - - - 16.8/F
1 1/2 1 1/4 22.5 5 150 150 125 - - - 180 - 8210G32 49D ● - - - 16.1/F -

2 1 3/4 43 5 - - - 125 125 125 - 150 8210103 30P ● - - - - 16.8/F
2 1 3/4 43 5 125 125 125 - - - 180 - 8210G103 50P ● - - - 16.1/F -

2 1/2 1 3/4 45 5 - - - 125 125 125 - 150 8210104 27P ● - - - - 16.8/F
2 1/2 1 3/4 45 5 125 125 125 - - - 180 - 8210G104 51P ● - 16.1/F -

 Notes:  ➀  5 psi on Air; 1 psi on Water.   
              ➁  Valve provided with PTFE main disc. 
              ➂  Valve includes UItem (G.E. trademark) piston. 
              ➃  Letter "D" denotes diaphragm construction; "P" denotes piston construction.  
              ➄  ❍ Safety Shutoff Valve; ● General Purpose Valve. 
                    Refer to Engineering Section (Approvals) for details.  

 ➅   Valves not available with Explosionproof enclosures. 
 ➆   On 50 hertz service, the watt rating for the 6.1/F solenoid is 8.1 watts.
 ➇   AC construction also has PA seating. 
 ➈   No disc-holder.  
 ➉   Stainless Steel disc-holder.
  ‡   Must have solenoid mounted vertical and upright.
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Dimensions: inches (mm)

KP

H

NPT
BOTH ENDS

L

1/2 NPT

W

R .12 [3.2]
4 PLACES

.59 [15]

.69 [18] .86 [22]

.88 [22]Ø.266 [6.8]

BOTTOM VIEW SHOWING
MOUNTING BRACKET HOLES

(OPTIONAL)FLOW

Const. Ref. 1, 2

1.656 [42]

.281 [7.1] DIA
2 MOUNTING
HOLES

OPTIONAL MOUNTING BRACKET

FLOW

L

K

P

H

NPT 
BOTH ENDS

W

1/2 NPT

1.625 [41.3]

Const. Ref. 5-9, 11, 20, 21, 23 , 25, 37,38

Const. Ref. 13

L

W
P

K

H

NPT
BOTH ENDS

FLOW

Const.
Ref. H K L P W

1*
ins. 3.85 3.00 1.91 3.41 1.69
mm 98 76 49 87 43

2*
ins. 4.17 3.25 2.28 3.63 1.69
mm 106 83 58 92 43

5
ins. 3.84 2.31 2.75 3.28 2.28
mm 98 59 70 83 58

6*
ins. 3.38 1.94 2.75 2.80 2.28
mm 86 49 70 71 58

7
ins. 4.19 2.50 2.81 3.47 2.39
mm 106 64 71 88 61

8
ins. 4.13 2.47 2.81 3.44 2.29
mm 105 63 71 87 58

9*
ins. 3.66 2.10 2.81 2.96 2.28
mm 93 53 71 75 58

10*
ins. 5.25 X 2.81 4.59 2.31
mm 133 X 71 117 59

11*
ins. 4.16 2.66 3.84 3.52 2.75
mm 106 68 98 89 70

12
ins. 5.64 3.15 3.75 4.01 3.36
mm 143 80 95 102 85

13
ins. 4.44 3.22 3.75 4.19 5.81
mm 113 82 95 106 147

15*
ins. 5.34 X 3.75 4.47 3.84
mm 136 X 95 114 98

16
ins. 5.64 3.15 3.66 4.01 3.56
mm 143 80 93 102 90

18
ins. 6.11 3.30 4.38 4.16 3.92
mm 155 84 111 106 100

20*
ins. 7.33 3.71 5.06 4.57 4.87
mm 186 94 129 116 124

21*
ins. 7.33 3.71 5.50 4.57 4.87
mm 186 94 140 116 124

23
ins. 4.35 2.65 2.75 3.79 2.28
mm 110 67 70 96 58

24
ins. 5.06 X 3.78 4.44 2.75
mm 129 X 96 113 70

25
ins. 4.64 2.81 2.81 3.94 2.28
mm 118 71 71 100 58

26
ins. 6.53 X 3.75 4.91 3.19
mm 166 X 95 125 81

27
ins. 8.22 X 5.50 5.47 4.87
mm 209 X 140 139 124

28
ins. 6.53 X 3.66 4.91 3.19
mm 166 X 93 125 81

29
ins. 7.03 X 4.38 5.06 4.40
mm 179 X 111 129 112

* DC dimensions slightly larger.
IMPORTANT: Valves may be mounted in any 
position, except as noted in specifications table.

 
 
8210R2
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         THREADED DRILL HOLE MAX. CLAMPING FORCE EMBEDMENT                            2000 PSI (13.8 MPa) CONCRETE                                 4000 PSI (27.6 MPa) CONCRETE 
 ROD DIA. DIAMETER AFTER PROPER CURE IN CONCRETE ULTIMATE TENSION  ULTIMATE SHEAR ULTIMATE TENSION  ULTIMATE SHEAR 
 In. (mm) In. (mm) Ft.-Lbs. (Nm) In. (mm) Lbs. (kN)  Lbs. (kN) Lbs. (kN)  Lbs (kN) 

  3/8 (9.5) 7/16 (11.1) 13 - 18 (17-24) 1-1/2 (38.1)                               N/A                               N/A  3,734 (16.6) 4,126 (18.3) 

        3-3/8 (85.7) 5,852 (26.0) 5,220 (23.2) 10,977 (48.8) 5,220 (23.2) 

        4-1/2 (114.3) 7,729 (34.4) 5,220 (23.2) 11,661 (51.9) 5,220 (23.2)

  1/2 (12.7) 9/16 (14.3) 22 - 25 (29-33) 2 (50.8)                               N/A                               N/A  6,022 (26.8) 8,029 (35.7) 

        4-1/2 (114.3) 10,798 (48.0) 8,029 (35.7) 17,162 (76.3) 8,029 (35.7) 

        6 (152.4) 14,210 (63.2) 8,029 (35.7) 17,372 (77.3) 8,029 (35.7)

  5/8 (15.9) 11/16 (17.5) 55 - 80 (74-108) 2-1/2 (63.5)                               N/A                               N/A  7,330 (32.6) 11,256 (50.1) 

                         or    5-5/8 (142.9) 16,417 (73.0) 15,967 (71.0) 26,504 (117.9) 15,967 (71.0) 

    3/4 (19.1)   7-1/2 (190.5) 18,747 (83.4) 15,967 (71.0) 29,381 (130.7) 15,967 (71.0)

  3/4 (19.1) 13/16 (20.6) 106 - 160 (143-216) 3 (76.2)                               N/A                               N/A  8,634 (38.4) 20,126 (89.5) 

                        or    6-3/4 (171.5) 18,618 (82.8) 20,126 (89.5) 29,727 (132.2) 20,126 (89.5) 

    7/8 (22.2)   9 (228.6) 23,934 (106.5) 20,126 (89.5) 37,728 (167.8) 20,126 (89.5)

  7/8 (22.2) 15/16 (23.8) 185 - 250 (250-338) 3-1/2 (88.9)                               N/A                               N/A  13,650 (60.7) 20,920 (92.9) 

                          or    7-7/8 (200.0)                               N/A                29,866 (132.9) 44,915 (199.8) 29,866 (132.9) 

    1 (25.4)   10-1/2 (266.7) 36,881 (164.1) 29,866 (132.9) 48,321 (215.0) 29,866 (132.9)

        1  (25.4) 1-1/16 (27.0) 276 - 330 (374-447) 4 (101.6)                               N/A                               N/A  16,266 (72.2) 33,152 (147.5) 

                     or    9 (228.6) 32,215 (143.3) 37,538 (167.0) 48,209 (214.5) 37,538 (167.0) 

    1-1/8 (28.6)   12 (304.8) 46,064 (204.9) 37,538 (167.0) 63,950 (284.5) 37,538 (167.0)

   1-1/4 (31.8) 1-5/16 (33.3) 370 - 660 (501-894) 5 (127.0)                                N/A                               N/A  21,838 (97.1) 33,152 (147.5) 

                         or    11-1/4 (285.8) 45,962 (204.5) 58,412 (259.8) 56,715 (252.3) 58,412 (259.8) 

    1-3/8 (34.9)   15 (381.0) 62,208 (276.7) 58,412 (259.8) 84,385 (375.4) 58,412 (259.8)

1 Allowable working loads for the single installations under static loading should not exceed 25% capacity or the allowable load of the anchor rod.    

2 Ultimate load values in 2000 and 4000 psi stone aggregate concrete. Ultimate loads are indicated for the embedment shown in the Embedment in Concrete column. Performance values are based on the use of high strength threaded rod  

 (ASTM A193 Gr. B7). The use of lower strength rods will result in lower ultimate tension and shear loads.

3 Linear interpolation may be used for intermediate spacing and edge distances (see pages 13-14).  

Average Ultimate Tension and Shear Loads 1,2,3  
for Threaded Rod Installed in Solid Concrete

A7  
Acrylic Adhesive

PERFORMANCE TABLE

 THREADED  DRILL HOLE MIN. EMBEDMENT                          ALLOWABLE TENSION LOAD BASED  ALLOWABLE TENSION LOAD BASED 
 ROD DIA. DIAMETER DEPTH                                        ON ADHESIVE BOND STRENGTH  ON STEEL STRENGTH 
 In. (mm) In. (mm) In. (mm) 2000 PSI (13.8 MPa)  4000 PSI (27.6 MPa) ASTM A307 ASTM A193 GR. B7 ASTM F593 
    CONCRETE  CONCRETE (SAE 1018) (SAE 4140) AISI 304 SS 
    Lbs. (kN)  Lbs. (kN) Lbs. (kN) Lbs. (kN) Lbs. (kN)

 3/8 (9.5) 7/16 (11.1) 1-1/2 (38.1)                                  N/A  934 (4.2) 2,080 (9.3) 4,340 (19.3) 3,995 (17.8) 

     3-3/8 (85.7) 1,460 (6.5) 2,740 (12.2) 2,080 (9.3) 4,340 (19.3) 3,995 (17.8) 

     4-1/2 (114.3) 1,930 (8.6) 2,915 (13.0) 2,080 (9.3) 4,340 (19.3) 3,995 (17.8)

 1/2 (12.7) 9/16 (14.3) 2 (50.8)                                  N/A  1,505 (6.7) 3,730 (16.6) 7,780 (34.6) 7,155 (31.8) 

     4-1/2 (114.3) 2,700 (12.0) 4,290 (19.1) 3,730 (16.6) 7,780 (34.6) 7,155 (31.8) 

     6 (152.4) 3,550 (15.8) 4,340 (19.3) 3,730 (16.6) 7,780 (34.6) 7,155 (31.8)

 5/8 (15.9) 11/16 (17.5) 2-1/2 (63.5)                                 N/A  1,832 (8.2) 5,870 (26.1) 12,230 (54.4) 11,250 (50.0) 

                       or  5-5/8 (142.9) 4,100 (18.3) 6,625 (29.5) 5,870 (26.1) 12,230 (54.4) 11,250 (50.0) 

   3/4 (19.1) 7-1/2 (190.5) 4,685 (20.8) 7,345 (32.7) 5,870 (26.1) 12,230 (54.4) 11,250 (50.0)

 3/4 (19.1) 13/16 (20.6) 3 (76.2)                                 N/A  2,158 (9.6) 8,490 (37.8) 17,690 (78.7) 14,860 (66.1) 

                       or  6-3/4 (171.5) 4,655 (20.7) 7,430 (33.1) 8,490 (37.8) 17,690 (78.7) 14,860 (66.1) 

   7/8 (22.2) 9 (228.6) 5,980 (26.6) 9,430 (42.0) 8,490 (37.8) 17,690 (78.7) 14,860 (66.1)

 7/8 (22.2) 15/16 (23.8) 3-1/2 (88.9)                                  N/A  3,413 (15.2) 11,600 (51.6) 25,510 (113.5) 20,835 (92.7) 

                      or  7-7/8 (200.0)                                  N/A  11,230 (49.9) 11,600 (51.6) 25,510 (113.5) 20,835 (92.7) 

   1 (25.4) 10-1/2 (266.7) 9,220 (41.0) 12,080 (53.7) 11,600 (51.6) 25,510 (113.5) 20,834 (92.7)

            1  (25.4) 1-1/16 (27.0) 4 (101.6)                                  N/A  4,067 (18.1) 15,180 (67.5) 31,620 (140.7) 26,560 (118.1) 

                      or  9 (228.6) 8,050 (35.8) 12,050 (53.6) 15,180 (67.5) 31,620 (140.7) 26,560 (118.1) 

   1-1/8 (28.6) 12 (304.8) 11,515 (51.2) 15,985 (71.1) 15,180 (67.5) 31,620 (140.7) 26,560 (118.1)

       1-1/4 (31.8) 1-5/16 (33.3) 5 (127.0)                                   N/A  5,460 (24.3) 23,800 (105.9) 49,580 (220.6) 34,670 (154.2) 

                      or  11-1/4 (285.8) 11,490 (51.1) 14,175 (63.1) 23,800 (105.9) 49,580 (220.6) 34,670 (154.2) 
   1-3/8 (34.9) 15 (381.0) 15,550 (69.2) 21,095 (93.8) 23,800 (105.9) 49,580 (220.6) 34,670 (154.2)

1 Use lower value of either bond or steel strength for allowable tensile load. 

Allowable Tension Loads 1 for Threaded Rod  
Installed in Solid Concrete

A7  
Acrylic Adhesive

PERFORMANCE TABLE

This data is for reference only, adhesive selected (by contractor) may have
different results.
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DOMESTIC WEDGE ANCHOR 
 ASSEMBLY

THREAD VERSION

ANCHOR MATERIALS

ANCHOR SIZE RANGE (TYP.)

SUITABLE BASE MATERIALS

GENERAL INFORMATION

DOMESTIC WEDGE ANCHOR
Carbon Steel and Stainless Steel Wedge Expansion Anchors

Anchor produced in the U.S.A., nut and washer made in Taiwan or China*

PRODUCT DESCRIPTION

The Domestic Wedge Anchor is a threaded, torque-controlled, carbon steel or stainless steel 
wedge expansion anchor which is designed for consistent performance in concrete. Suitable base 
materials are normal-weight and sand-lightweight concrete. The anchor is manufactured with 
carbon steel body and expansion clip or a stainless steel body and expansion clip. Nut and washer 
are included.

GENERAL APPLICATIONS AND USES

FEATURES AND BENEFITS

+

+

+

+

+

+

APPROVALS AND LISTINGS

GUIDE SPECIFICATIONS

CSI Divisions: 031600-Concrete Anchors, 05090-Metal Fastenings and 050519 Post-installed 
Concrete Anchors. Expansion anchors shall be Domestic Wedge Anchor as supplied by Powers 
Fasteners, Inc., Brewster, NY. Anchors shall be installed in accordance with published instructions 
and the Authority Having Jurisdiction.

MATERIAL SPECIFICATIONS

Anchor component
Specification

Carbon Steel1 Type 303 Type 316

Anchor body AISI C12L14 Type 303 Stainless Steel Type 316 Stainless Steel

Washer AISI C1010-1018 300 Series Stainless Steel Type 316 Stainless Steel

Hex Nut Low Carbon Steel, ASTM 
A563, Grade A Type 18-8 Type 316 Stainless Steel

Expansion wedge 
(clip) AISI C1010-1018 1037 Type 18-8 Type 316 Stainless Steel
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Ultimate Load Capacities for Domestic Wedge Anchor in Normal-Weight Concrete1,2

Nominal
Anchor

Diameter
(in.) 

Minimum
Embedment

Depth
(in.)

Concrete Compressive Strength, f’c

2,000 psi 4,000 psi 6,000 psi

Ultimate Tension
Load Capacity

(lbs.)

Ultimate Shear
Load Capacity

(lbs.)

Ultimate Tension
Load Capacity

(lbs.)

Ultimate Shear
Load Capacity

(lbs.)

Ultimate Tension
Load Capacity

(lbs.)

Ultimate Shear
Load Capacity

(lbs.)

 1/4

1-1/8 1,170

1,445

1,770

1,815

2,775

2,6351-3/4 1,840 2,410 2,775

2-3/4 1,975 2,750 2,830

 3/8

1-1/2 1,630

4,320

3,640

5,120

4,450

6,2353 3,230 5,655 5,975

5 4,075 6,330 6,360

 1/2

2-1/4 4,000

7,420

6,715

9,380

9,615

9,8904 6,335 8,945 10,190

6 6,900 10,175 12,065

 5/8

2-3/4 5,000

8,265

8,750

12,930

9,760

16,3755 8,855 15,590 16,800

7 9,380 16,710 17,735

 3/4

3-1/4 6,640

12,505

11,315

17,050

16,230

22,9656 10,085 18,410 21,095

8 11,170 19,805 22,525

 7/8
3-7/8 8,395

18,250
16,355

20,235
16,800

23,980
5-3/4 12,065 18,250 23,405

1

4-1/2 9,775

23,620

18,250

27,605

27,460

28,9107-1/2 11,890 26,725 34,960

10 15,590 30,490 37,840

1-1/4

5-1/2 17,550

32,275

22,970

42,690

32,370

55,5657 21,050 27,845 48,365

10 27,895 34,790 61,270
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Installation Instructions for Domestic Wedge Anchor
Step 1
Using the 
proper drill 
bit size, drill a 
hole into the 
base material 
to the required 
depth. The 
tolerances of 
the drill bit used 
should meet the 
requirements of 
ANSI Standard 
B212.15.

Step 2
Remove dust 
and debris 
from the 
hole, using a 
hand pump, 
compressed 
air or a 
vacuum to 
remove loose 
particles left 
from drilling.

Step 3
Position the washer 
on the anchor 
and thread on the 
nut. If installing 
through a fixture, 
drive the anchor 
through the fixture 
into the hole.  Be 
sure the anchor 
is driven to the 
minimum required 
embedment depth.

Step 4
Tighten the 
anchor with a 
torque wrench 
by applying the 
required installation 
torque, Tinst. 

Installation Table for Domestic Wedge Anchor

Anchor Property/ 
Setting Information Notation Units

Nominal Anchor Diameter (inch)

1/4 3/8 1/2 5/8 3/4 7/8 1 1-1/4

Anchor outside diameter d  in.
(mm)

0.25
(6.4)

0.375
(9.5)

0.500
(12.7)

0.625
(15.9)

0.750
(19.1)

0.875
(22.2)

1.000
(25.4)

1.250
(31.8)

Nominal drill bit diameter dbit  in.  1/4
ANSI

 3/8
ANSI

 1/2
ANSI

 5/8
ANSI

 3/4
ANSI

 7/8
ANSI

1
ANSI

1-1/4
ANSI

Minimum diameter of hole 
clearance in fixture dh

 in.
(mm)

5/16
(7.9)

7/16
(11.1)

9/16
(14.3)

11/16
(17.5)

13/16
(20.6)

15/16
(23.8)

1-1/8
(28.6)

1-3/8
(34.9)

Minimum nominal 
embedment depth hnom

 in.
(mm)

1-1/8
(28.6)

1-1/2
(38.1)

2-1/4
(57.2)

2-3/4
(69.9)

3-1/4
(82.6)

3-7/8
(98.4)

4-1/2
(114.3)

5-1/2
(139.7)

Minimum hole depth ho
 in.

(mm)
1-3/8
(34.9)

1-7/8
(47.6)

2-3/4
(69.9)

3-1/4
(82.6)

3-3/4
(95.3)

4-3/8
(111.1)

5
(127.0)

6
(152.4)

Minimum member thickness hmin
 in.

(mm)
3

(76.2)
3

(76.2)
3-3/8
(85.7)

4-1/8
(104.8)

4-7/8
(123.8)

5-13/16
(147.6)

6-3/4
(171.5)

8-1/4
(209.6)

Installation torque Tinst
ft.-lbf.
(N-m)

5-10
(6.8-13.6)

25-30
(33.9-40.7)

50-60
(67.8-81.4)

75-90
(102-122)

150-175
(203-237)

200-250
(271-339)

250-300
(339-407)

400-450
(542-610)

Torque wrench/socket size - in. 7/16 9/16 3/4 15/16 1-1/8 1-5/16 1-1/2 1-7/8 

Nut height - in. 7/32 21/64 7/16 35/64  41/64 3/4 55/64 1-1/16

For SI: 1 inch = 25.4 mm, 1 ft-lbf = 1.356 N-m.

Length Identification
Mark A B C D E F G H I J K L M N O P Q R S

From 1-1/2" 2" 2-1/2" 3" 3-1/2" 4" 4-1/2" 5" 5-1/2" 6" 6-1/2" 7" 7-1/2" 8" 8-1/2" 9" 9-1/2 10" 11"

Up to 
but not 

including
2" 2-1/2" 3" 3-1/2" 4" 4-1/2" 5" 5-1/2" 6" 6-1/2" 7" 7-1/2" 8" 8-1/2" 9" 9-1/2 10" 11" 12"

Installation Detail

nom

Nomenclature
d  = Diameter of anchor
dbit = Diameter of drill bit
dh  = Diameter of fixture clearance hole
h =  Base material thickness  

 The minimum value of h should 
be 1.5hnom or 3” whichever is 
greater

hnom =  Minimum embedment depth
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Allowable Load Capacities for Carbon Steel and Stainless Steel Domestic Wedge Anchor  
in Normal-Weight Concrete1,2,3

Nominal 
Anchor 

Diameter
(in.) 

Minimum 
Embedment 

Depth
(in.)

Concrete Compressive Strength, f’c

2,000 psi 4,000 psi 6,000 psi

Allowable Tension 
Load Capacity

(lbs.)

Allowable Shear  
Load Capacity

(lbs.)

Allowable Tension 
Load Capacity

(lbs.)

Allowable Shear  
Load Capacity

(lbs.)

Allowable Tension 
Load Capacity

(lbs.)

Allowable Shear  
Load Capacity

(lbs.)

 1/4

1-1/8 295

360

445

455

695

6601-3/4 460 600 695

2-3/4 495 690 710

 3/8

1-1/2 410

1,080

910

1,280

1,115

1,5603 810 1,415 1,495

5 1,020 1,580 1,590

 1/2

2-1/4 1,000

1,855

1,680

2,345

2,405

2,4754 1,585 2,235 2,550

6 1,725 2,545 3,015

 5/8

2-3/4 1,250

2,065

2,190

3,235

2,440

4,0955 2,215 3,900 4,200

7 2,345 4,180 4,435

 3/4

3-1/4 1,660

3,125

2,830

4,265

4,060

5,7406 2,520 4,600 5,275

8 2,795 4,950 5,630

 7/8
3-7/8 2,100

4,565
4,090

5,060
4,200

5,995
5-3/4 3,015 4,565 5,850

1

4-1/2 2,445

5,905

4,565

6,900

6,865

7,2307-1/2 2,975 6,685 8,740

10 3,900 7,625 9,460

1-1/4

5-1/2 4,390

8,070

5,745

10,675

8,095

13,8907 5,265 6,960 12,095

10 6,975 8,700 15,320
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ORDERING INFORMATION

Domestic Wedge Anchor (Carbon Steel)

Cat. No. Size Min. 
Embed.

Thread 
Length Std. Box Std. Ctn.

7400USA 1/4” x 1-3/4” 1-1/8” 3/4” 100 500

7402USA 1/4” x 2-1/4” 1-1/8” 3/4” 100 500

7404USA 1/4” x 3-1/4” 1-1/8” 3/4” 100 500

7410USA 3/8” x 2-1/4” 1-1/2” 7/8” 50 250

7412USA 3/8” x 2-3/4” 1-1/2” 1-1/8” 50 250

7413USA 3/8” x 3” 1-1/2” 1-1/8” 50 250

7414USA 3/8” x 3-1/2” 1-1/2” 1-1/8” 50 250

7415USA 3/8” x 3-3/4” 1-1/2” 1-1/8” 50 250

7416USA 3/8” x 5” 1-1/2” 1-1/8” 50 250

7417USA 3/8” x 6-1/2” 1-1/2” 1-1/8” 50 200

7420USA 1/2” x 2-3/4” 2-1/4” 1-1/4” 50 200

7422USA 1/2” x 3-3/4” 2-1/4” 1-1/4” 50 200

7423USA 1/2” x 4-1/2” 2-1/4” 1-1/4” 50 200

7424USA 1/2” x 5-1/2” 2-1/4” 1-1/4” 50 150

7426USA 1/2” x 7” 2-1/4” 1-1/4” 25 100

7427USA 1/2” x 8-1/2” 2-1/4” 1-1/4” 25 100

7428USA 1/2” x 10” 2-1/4” 1-1/4” 25 100

7429USA 1/2” x 12” 2-1/4” 1-1/4” 25 100

7430USA 5/8” x 3-1/2” 2-3/4” 2” 25 100

7432USA 5/8” x 4-1/2” 2-3/4” 2” 25 100

7433USA 5/8” x 5” 2-3/4” 2” 25 100

7434USA 5/8” x 6” 2-3/4” 2” 25 75

7436USA 5/8” x 7” 2-3/4” 2” 25 75

7438USA 5/8” x 8-1/2” 2-3/4” 2” 25 75

7439USA 5/8” x 10” 2-3/4” 2” 25 75

7437USA 5/8” x 12” 2-3/4” 2” 25 75

7440USA 3/4” x 4-1/4” 3-1/4” 2” 20 60

7441USA 3/4” x 4-3/4” 3-1/4” 2” 20 60

7442USA 3/4” x 5-1/2” 3-1/4” 2” 20 60

7444USA 3/4” x 6-1/4” 3-1/4” 2” 20 60

7446USA 3/4” x 7” 3-1/4” 2” 20 60

7448USA 3/4” x 8-1/2” 3-1/4” 2” 10 40

7449USA 3/4” x 10” 3-1/4” 2” 10 30

7451USA 3/4” x 12” 3-1/4” 2” 10 30

7461USA 1” x 6” 4-1/2” 2-1/4” 10 40

7463USA 1” x 9” 4-1/2” 2-1/4” 10 30

7465USA 1” x 12” 4-1/2” 2-1/4” 5 15

7475USA 1-1/4” x 12” 5-1/2” 3-1/4” 5 15

Installation Accessories
Cat. No. Description Box Qty

08466 Adjustable torque wrench with 1/2” square drive  
(25 to 250 ft.-lbs.) 1

08280 Hand pump / dust blower 1

Domestic Wedge Anchor (Type 303 Stainless Steel)

Cat. No. Size Min. 
Embed.

Thread 
Length Std. Box Std. 

Ctn.

7300USA 1/4” x 1-3/4” 1-1/8” 3/4” 100 500
7302USA 1/4” x 2-1/4” 1-1/8” 3/4” 100 500
7304USA 1/4” x 3-1/4” 1-1/8” 3/4” 100 500
7310USA 3/8” x 2-1/4” 1-1/2” 7/8” 50 250
7312USA 3/8” x 2-3/4” 1-1/2” 1-1/8” 50 250
7313USA 3/8” x 3” 1-1/2” 1-1/8” 50 250
7314USA 3/8” x 3-1/2” 1-1/2” 1-1/8” 50 250
7315USA 3/8” x 3-3/4” 1-1/2” 1-1/8” 50 250
7316USA 3/8” x 5” 1-1/2” 1-1/8” 50 250
7317USA 3/8” x 6” 1-1/2” 1-1/8” 50 200
7320USA 1/2” x 2-3/4” 2-1/4” 1-1/4” 50 200
7323USA 1/2” x 4-1/2” 2-1/4” 1-1/4” 50 200
7324USA 1/2” x 5-1/2” 2-1/4” 1-1/4” 50 150
7326USA 1/2” x 7” 2-1/4” 1-1/4” 25 100
7330USA 5/8” x 3-1/2” 2-3/4” 2” 25 100
7332USA 5/8” x 4-1/2” 2-3/4” 2” 25 100
7333USA 5/8” x 5” 2-3/4” 2” 25 100
7334USA 5/8” x 6” 2-3/4” 2” 25 75
7336USA 5/8” x 7” 2-3/4” 2” 25 75
7338USA 5/8” x 8-1/2” 2-3/4” 2” 25 75
7340USA 3/4” x 4-1/4” 3-1/4” 2” 20 60
7341USA 3/4” x 4-3/4” 3-1/4” 2” 20 60
7342USA 3/4” x 5-1/2” 3-1/4” 2” 20 60
7344USA 3/4” x 6-1/4” 3-1/4” 2” 20 60
7346USA 3/4” x 7” 3-1/4” 2” 20 60
7348USA 3/4” x 8-1/2” 3-1/4” 2” 10 40
7349USA 3/4” x 10” 3-1/4” 2” 10 30

Domestic Wedge Anchor (Type 316 Stainless Steel)

Cat. No. Size Min. 
Embed.

Thread 
Length Std. Box Std. 

Ctn.

7600USA 1/4” x 1-3/4” 1-1/8” 3/4” 100 500
7602USA 1/4” x 2-1/4” 1-1/8” 3/4” 100 500
7604USA 1/4” x 3-1/4” 1-1/8” 3/4” 100 500
7610USA 3/8” x 2-1/4” 1-1/2” 7/8” 50 250
7612USA 3/8” x 2-3/4” 1-1/2” 1-1/8” 50 250
7613USA 3/8” x 3” 1-1/2” 1-1/8” 50 250
7614USA 3/8” x 3-1/2” 1-1/2” 1-1/8” 50 250
7615USA 3/8” x 3-3/4” 1-1/2” 1-1/8” 50 250
7616USA 3/8” x 5” 1-1/2” 1-1/8” 50 250
7620USA 1/2” x 2-3/4” 2-1/4” 1-1/4” 50 200
7622USA 1/2” x 3-3/4” 2-1/4” 1-1/4” 50 200
7623USA 1/2” x 4-1/2” 2-1/4” 1-1/4” 50 200
7624USA 1/2” x 5-1/2” 2-1/4” 1-1/4” 50 150
7626USA 1/2” x 7” 2-1/4” 1-1/4” 25 100
7630USA 5/8” x 3-1/2” 2-3/4” 2” 25 100
7632USA 5/8” x 4-1/2” 2-3/4” 2” 25 100
7633USA 5/8” x 5” 2-3/4” 2” 25 100
7634USA 5/8” x 6” 2-3/4” 2” 25 75
7636USA 5/8” x 7” 2-3/4” 2” 25 75
7638USA 5/8” x 8-1/2” 2-3/4” 2” 25 75
7640USA 3/4” x 4-1/4” 3-1/4” 2” 20 60
7641USA 3/4” x 4-3/4” 3-1/4” 2” 20 60
7642USA 3/4” x 5-1/2” 3-1/4” 2” 20 60
7644USA 3/4” x 6-1/4” 3-1/4” 2” 20 60
7646USA 3/4” x 7” 3-1/4” 2” 20 60
7648USA 3/4” x 8-1/2” 3-1/4” 2” 10 40
7652USA 7/8” x 8” 3-7/8” 2-1/4” 10 40
7663USA 1” x 9” 4-1/2” 2-1/4” 10 30
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INTRODUCTION 

The water reclamation facility has been designed to process a Design Flow of 1,250,000 gpd of domestic 
wastewater with peak flows of 1,600,000 gpd. The wastewater treatment process will be the Hybrid 
Bardenpho biological nutrient removal process with UV disinfection and aerated sludge holding. 
Dutchland, Inc. of Gap, PA, will manufacture the structures using precast 5,000-psi concrete with 10-inch 
thick walls and 16-inch thick bases. The wastewater treatment facility will consist of the following unit 
processes: 

 Biological Reactor 
 Clarifier 
 UV Disinfection 
 Sludge Holding 

This Process Design Report is written as a continuation of Phase 1 which consisted of a two -train 
plant designed to process a design flow of 625,000 gpd of domestic wastewater. Phases 2  & 3 are 
each identical in design to Phase 1, the only exception being that Phase 3 is mirrored across an 
east-west axis from Phase 2. Each phase is referred to herein as a “train-pair” as it is two trains 
constructed common-wall. 

ANTICIPATED INFLUENT WASTEWATER CHARACTERISTICS 

gpd < or =  1,250,000 gpd = (1.25 MGD) 
BOD5 < or =  400 mg/l = 4,170 lbs/d 
TSS < or =  450 mg/l = 4,692 lbs/d 
TKN < or =  70 mg/l = 730 lbs/d 
pH =  6.0 – 9.0 S.U. 
TP < or =  9.0 mg/l = 93.8 lbs/d 
Note:  The gpd and influent wastewater characteristics are maximum monthly but are 

calculated as average daily. 

ANTICIPATED EFFLUENT WASTEWATER CHARACTERISTICS (MONTHLY AVERAGE)  

BOD5 < or =  10 mg/l 
TSS < or =  10 mg/l 
Nitrogen < or =  10 mg/l 
Phosphorus < or =  8 mg/l 

  



 

Dutchland Page 2 of 9 Bassett Engineering 

REFERENCE TABLE 
Abbreviation  Full Term  Units 

TKN Total Kjeldahl Nitrogen mg/l or lbs/d 

MGD Million Gallons per Day  

TSS Total Suspended Solids  mg/l or lbs/d 

BOD5 5-Day Biochemical Oxygen Demand  mg/l or lbs/d 

TP Total Phosphorus mg/l or lbs/d 

gpd Gallons per Day  

mg/l Milligrams per liter   

lbs/day or #/d Pounds per Day  

mpn/100ml  Most Probable Number of bacteria per 100ml  

cf Cubic Feet  

sf or sq. ft. Square Feet  

CFM Cubic Feet per Minute   

WAS  Waste Activated Sludge   

RAS Return Activated Sludge   

TWAS Thickened Waste Activated Sludge   

SRT  Solids Retention Time  Days 

MLSS  Mixed Liquor Suspended Solids  mg/l or lbs/d 

MLVSS  Mixed Liquor Volatile Suspended Solids mg/l or lbs/d 

HRT Hydraulic Retention Time Hours 

SOR Surface Overflow Rate  gpd/sf 

psi Pounds per Square Inch  

SWD Side Water Depth  ft 

SLR Solids Loading Rate  lbs/d/sf 
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BIOLOGICAL REACTOR 

The Biological Reactor’s primary functions are to reduce biochemical oxygen demand (BOD), advance 
nitrification, the process by which Total Kjeldahl Nitrogen (TKN, the sum of organic nitrogen and 
ammonia) is oxidized into nitrite and then nitrate, and reduce phosphorus concentrations. The treatment 
process to be implemented is the Hybrid Bardenpho process. 

The Hybrid Bardenpho is a plug-flow BNR process which is designed to remove phosphorus and nitrogen 
biologically.  The Hybrid is an adaptation of the 5-stage Bardenpho process: both have, in series, an 
Anaerobic Zone, a First Anoxic Zone, an Oxic Zone, a Second Anoxic Zone, and a Reaeration Zone.  The 
Bardenpho process incorporates Return Activated Sludge (RAS) pumping from the Secondary Clarifier 
underflow to the First Anoxic Zone in the reactor.  It also includes Nitrate Recycle pumping from the end 
of the Oxic Zone to the First Anoxic Zone. The Hybrid adds a Mixed Liquor Recycle from the end of the 
First Anoxic Zone to the head of the Anaerobic Zone. This significantly enhances biological phosphorus 
removal. It also greatly improves sludge settleability and clarifier performance.  The Hybrid Bardenpho is 
otherwise identical to the 5-Stage Bardenpho, including the high degree of flexibility to operate many 
other plug-flow BNR process configurations. 

Total bioreactor volume: 1,421,010 gallons  Effective bioreactor volume: 1,263,125 gallons 

 
Artesian SRRF BNR Reactor Volumes 

Hybrid 
Bardenpho 

Min. 
HDT 
(hr) 

Actual 
HDT 
(hr) 

Total 
Volume 
(gal) 

Effective 
Volume 
(gal) 

Effective 
Vol/Train 

(gal) 

Effective 
Vol/Train 

(cf) 
Side Water 
Depth (ft) 

Width 
(ft) 

Length 
(ft) 

Anaerobic 1.5 1.64 
  

96,042  
  

85,372  
  

21,343  
  

2,853  16 20 8.92 

An 1.5 1.64 
  

96,042  
  

85,372  
  

21,343  
  

2,853  16 20 8.92 

First Anoxic 4.5 4.58 
  

268,382  
  

238,562  
  

59,640  
  

7,973  16 20 24.92 

Ax-1 1.5 1.53 
  

89,760  
  

79,786  
  

19,947  
  

2,667  16 20 8.33 

Ax-2 3.0 3.05 
  

178,622  
  

158,776  
  

39,694  
  

5,307  16 20 16.58 

Oxic 14.4 14.71 
  

861,696  
  

765,952  
  

191,488  
  

25,600  16 20 80.00 

Ox-1 2.4 2.45 
  

143,616  
  

127,658  
  

31,915  
  

4,267  16 20 13.33 

Ox-2 4.8 4.89 
  

286,334  
  

254,520  
  

63,630  
  

8,507  16 20 26.58 

Ox-3 7.2 7.37 
  

431,746  
  

383,774  
  

95,943  
  

12,827  16 20 40.08 

Second Anoxic 3.0 3.03 
  

177,724  
  

157,978  
  

39,494  
  

5,280  16 20 16.50 

Ax2-1 3.0 3.03 
  

177,724  
  

157,978  
  

39,494  
  

5,280  16 20 16.50 

Reaeration 0.25 0.29 17,166 15,260 3,815 
  

510  15.48 4.5 7.08 

RA 0.25 0.29 17,166 15,260 3,815 
  

510  15.48 4.5 7.08 

Total 23.7 24.2 
  

1,421,010  
  

1,263,125  
  

315,780  
  

42,220    130 
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Summary of Modeling Results: 
 
Parameter  Permit Limit Performance 
TSS  10 mg/L 6.8 mg/L 
CBOD5  10 mg/L 2.6 mg/L 
TP   8 mg/L  1.3 mg/L 
TN   10 mg/L 4.9 mg/L 
*See Appendix A for full BioWin Modeling results. 

 
Calculations: 
 

BOD Removal: 

Pounds of BOD5/1000 cf of effective aeration capacity: 

102,400  cubic feet in aeration = 102.4 x 1,000 cu. ft  
1,000 

4,170 lbs BOD5  x       1       = 40.7 lbs BOD/1,000 cf of aeration  <OK> 
                          102.4  
 
Reactor Train-Pair Hydraulic Calculations Summary: 
 

 
*See Appendix C for full Clarifier Hydraulic Calculations. 

Port Size Height (ft) Width (ft) Area (sf) C = Ideal Split
A 1.00 1.50 1.50 0.60 50/50

Port Size Height (ft) Width (ft) Area (sf) C = Ideal Split
B 0.50 0.50 0.25 0.60 90/10

Flow Scenario 625,000 gpd Reactors 2

Flow (gpd) Over  (%) Under (%) H (ft) WSE TOW Elev.
AN-1 950,000    41% 59% 43.04

Baffle 0.01453 42.98
AX-1 2,512,500 53% 47% 43.03

Baffle 0.06421 42.92
AX-2 1,887,500 100% 0% 42.96

Baffle 0.13085 42.83
OX-1 1,887,500 48% 52% 42.43

Baffle 0.04360 42.35
OX-2 1,887,500 48% 52% 42.39

Baffle 0.04360 42.30
OX-3 1,887,500 86% 14% 42.35

Baffle 0.11777 42.19
DEOX (Pipe) 637,500    - - 0.17500 42.23

2nd AX 637,500    100% 0% 42.05 -
Baffle 0.05315 41.96

RA- Clar Pipe 637,500    - - 0.07118 42.00 -
0.71389 1.11231

Baffle Flow Split
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Air Required (from BioWin): 

Summary - Artesian SRRF BNR Reactor Air Demand 

Zone 
Airflow per Zone, per 

Reactor, (SCFM) No. of Diffusers 
Diff. Density Taper Zone 

 
MAX MIN AVG Per Reactor Total 

Ox-1 180 130 160 107 214 8.19% 27.6% Ox-1 
Ox-2 270 190 250 167 334 6.42% 43.1% Ox-2 
Ox-3 200 150 170 114 228 2.90% 29.4% Ox-3 

Totals 650 470 580 388 776   100.0% Totals 
 
Air Pressure Required: 16.0 ft. SWD x 1 psi      = 6.9 psi Allow for pressure losses – use 8.0 psi 

                                                             2.31 ft. 
 

Total aeration =  1,300 CFM @ 8 psi       1,300 CFM   = 25.4 CFM    <OK> 
                                                         51.2       1,000 cf    

 
CLARIFIERS 

Number of Clarifiers:  4 

Dimensions of each chamber: 51 ft. 0 in. L x 20 ft. 0 in. W x 18 ft. 0 in. D 

Surface Area = 1,000 sf. each = 4,000 sf total 

Side Water Depth (SWD): 16 ft. 0 in.  Freeboard: 2 ft. 0 in. 

Total volume: 538,560 gallons  Effective volume: 478,720 gallons 

Mixed Liquor will flow through a 12-inch PVC transfer port to the clarifier, through a baffled inlet that will 
dissipate the inlet velocity and prevent short-circuiting of the mixed liquor. The concrete baffle stops 
below the working water level in the clarifier, and extends down close to the clarifier bottom. The total 
and effective volumes of the clarifier are slightly lower than the volumes calculated by the overall 
dimensions due to the volume occupied by the baffle wall. Additionally the functional surface area of the 
clarifier is slightly lower than the overall tank surface area due to the area occupied by the baffle wall. 

Each clarifier chamber will contain two hoppers, each with a side slope of approximately 60°.  Separation 
occurs within the clarifier, after which sludge will settle at the bottom and be scraped back to the hopper.  
Two 2-inch air lift WAS/RAS pumps will remove settled sludge from the clarifier and either return it to 
biological reactors or waste it to the sludge holding chamber. Clear supernatant will overflow from the 
top to the clarifier effluent pipe after the weir trough (launder).   

One scum skimmer assembly will be provided for the chamber, which will consist of an 8-inch diameter 
stainless-steel pipe (as detailed), which is used to draw off scum. The skimmer assembly will be 
connected to a 3-inch air lift pump which will pump the skimmed water to the sludge holding chamber. 

Each clarifier will be provided with mechanical chain-and-flight sludge and scum scrapers that will push 
scum downstream towards the scum skimmer pipe and will push sludge back to the sludge hoppers 
located at the influent end of the clarifier. Each clarifier will contain one adjustable stainless-steel effluent 
v-notch weir trough. The supernatant will flow over the weir into the trough. An integral stainless-steel 
scum baffle will be affixed to the weir trough to keep floating material from entering the weir trough 
before being skimmed off. The weir trough will be equipped with adjustable slide gates to adjust the 
liquid level in the clarifier and aeration. Each weir trough will have 19.67 linear feet of weir for liquid 
overflow on each side, for a total of 39.33 linear feet. 
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Calculations: 

Surface Overflow Rate: 

Design Average Surface Overflow Rate (SOR) = 300 gpd/sf  

Desired Surface Area:    1 sf       x    1,250,000 Gallons = 4,167 sf   
                                         300 gpd                      Day 

Provided Surface Area: = 4,000 sf  <OK> 
 
 
Actual Average Surface Overflow rate: 1,250,000 gpd = 313 gpd ≈ 300 gpd   <Within the margin 
                                                             4,000 sf                  sf             sf     of error> 

 
Design Peak Surface Overflow Rate (SOR) = 600 gpd/sf  

Desired Surface Area:    1 sf       x    1,600,000 Gallons = 2,667 sf   
                                       600 gpd                        Day 

Provided Surface Area: = 4,000 sf  <OK> 
 
Actual Peak Surface Overflow rate: 1,600,000 gpd = 400 gpd  <  600 gpd <OK> 

                                                            4,000  sf              sf               sf 
 Solids Loading Rate: 

Design Factors: 

MLSS design = 2,500 mg/l 

Assume RAS Flow = 100% of design influent flow to clarifier  

Combined flow = 1,250,000 MGD x (1.0+1.0) = 2,500,000 gpd = 2.5 MGD 

SLR = 2,500,000 Gallons x  8.34 lbs x  2,500 parts  x         1           = 13.03 lbs/day/sf  <OK> 
                            Day         Gal        parts         4,000 sf 

 
 

Air Pressure Required: 16.0 ft. SWD x 1 psi = 6.9 psi Allow for pressure losses – use 8.0 psi 
                                                             2.31 ft. 

 
 

Air Required:  4 surface skimmer airlift pumps @ 10 CFM ea. = 40 CFM @ 8 psi 

Total Air Required    = 40 CFM @ 8 psi 

Clarifier Weir Calculations: 

 *See Appendix C for full Clarifier Hydraulic Calculations. 

  
  

Avg Peak Min
Total Flow (cfs) 1.0056 1.2640 1.1990

length (ft) 39.3 39.3 39.3
Spacing (ft) 0.33 0.33 0.33

# Notches 118 118 118
Angle (Degrees) 90 90 90

Flow per Notch (cfs) 0.00852 0.01071 0.01016
Headloss (ft) 0.1022 0.1120 0.1097
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SLUDGE HOLDING 

Number of Sludge Holding Chambers: 2 

Side Water Depth (SWD): 16 ft. 0 in.  Freeboard: 2 ft. 0 in. 

Total volume: 505,348 gallons  Effective volume: 449,198 gallons = 60,052 cf 

Sludge will enter the aerated sludge holding chamber when sludge is wasted from the clarifier. The 
operator will periodically remove sludge from the clarifier by closing the return sludge ball valve, and 
opening the waste sludge ball valve. 

The sludge holding chamber will be aerated cyclically, with air being turned off to: 

 Waste sludge, 
 To settle and decant clear supernatant thickening the sludge, 
 And to denitrify.  

Cyclical aeration involves turning the air on and off, typically on for a few hours and off for about half 
that time. The sludge will turn anoxic and denitrify while air is off. Once the operator turns off the air in 
the sludge holding chamber, the solids will begin to settle and the supernatant will be left on top.   

24” SS coarse bubble diffusers will provide air to the sludge and maintain residual dissolved oxygen.  
Each SS diffuser will be capable of providing 5 to 40 CFM. 

Calculations 

Days of Sludge Storage: Design Factors: 

a .  Daily flow = 1,250,000 gallons per day = 1.25 MGD 

b .  Biological Reactor Volume = 1,263,120 gallons  

c .  Sludge tank volume with 30 day storage 

d .  Influent BOD5 = 400 mg/l = 4,170 lbs/days 

e .  MCRT = 30 days 

f .  MLSS = 2,500 mg/l 

g .  MLVSS  = 80% of MLSS (assumed) = 2,000 mg/l 
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h .   Lbs. of MLVSS in aeration: 

 2,000 parts of MLVSS x 8.34 lbs  x 1,263,125 gallons = 21,069 lbs. 
Parts           gallon 

  
       Food/Microorganism ratio (lbs): 

4,170 lbs of BOD x          (1)            =  0.198 lbs BOD/day 
           Day          21,069 lbs MLVSS                lbs MLVSS      
 

Sludge Wasting required to maintain constant sludge, age of 30 days: 

21,069 lbs. MLVSS = 702 lbs/day WAS (of volatile solids) 
          30 day SRT 

 
 

i .  WAS wasted to SHT daily: 
 
702 lbs  x 1,000,000 parts x 1 gallon = 42,086 gallons 

                    Day     2,000 parts        8.34 lbs                Day 
 

j .  Thicken from 2,500 mg/l TSS in Aeration to 1.5% = 15,000 mg/l MLVSS in Sludge Holding 

Gallons of Thickened Sludge: 

42,086 gallons x 2,500 mg/l TSS WAS       = 7,017 gpd TWAS 
           Day      15,000 mg/l TSS TWAS 
 

k .  Volume required with 30 days of storage: 

30 Days x 7,017 gallons TWAS = 210,520 gallons 
                          Day  

Volume provided = 449,198 gallons   <OK> 
 

l .  Air Pressure Required: 16.0 ft. SWD x 1 psi = 6.9 psi 
                                                        2.31 ft. 

Allow for pressure losses – use 8.0 psi 
 
Air required: 60,052 cf x 30 CFM   = 1,800 CFM @ 8 psi 

                                                 1,000 cf  
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AERATION BLOWER AND AIR (CFM) REQUIRED 

Four aeration blowers will be utilized for each train-pair of this wastewater treatment plant.  

1. Aerate the Oxic Zones and Reaeration Zone of the Biological Reactor. 

2. Aerate Sludge Holding Tank. 

3. Air lift return/waste activated sludge pumping from the Secondary Clarifier. 

4. An installed spare large enough to serve the demands of the largest of the other blowers (oxic). 

 

Proposed Equipment (List of Blowers/Motors) 
 

Process 
Airflow 
SCFM 

Pressure 
psi 

Variable 
(Y/N) 

Blower 1    
Biological Reactor 1,300 8 Y 

Subtotal Blower 1 1,300 8 MAX 
Blower 2    
Biological Reactor 1,260 8 Y 
Clarifier 40 8 N 

Subtotal Blower 2 1,300 8 MAX 
Blower 3    
Sludge Holding 1,800 8 Y 

Subtotal Blower 3 1,800 8 MAX 
TOTAL Aeration Demand 4,400 8 MAX 

 

FUNCTIONALITY DESCRIPTION OF BLOWER MOTOR CONTROLS  

Electrical controls for the plant blower motors will be provided within one or more control panels. Controls 
will include: motor circuit breakers, across-the-line magnetic motor starters for constant-speed blowers, 
variable frequency drives (VFD’s) for variable-speed blowers, and motor thermal overload protection. The 
panel(s) will control the operation of all plant blower motors, including starters, VFD(s), on-off breakers, 
indicator lights, and elapsed time meters. The control panel(s) will include multiple twenty-four hour time 
clock(s) adjustable to 15-minute time increments to permit automatic operation of each motor 
throughout the day. A three-position "hand-off-auto" (H-O-A) selector switch will be installed for each 
motor, to allow the motors to operate either on a continuous run basis or according to the cycle 
established by setting the time clock. 

The aeration blower for the reactor will be powered by a variable frequency drive, allowing the air flow 
rate to be adjusted automatically. A dissolved oxygen probe will be provided and configured to control 
the VFD. The operator will input a DO setpoint, and the VFD will increase and decrease the blower speed 
as needed to maintain a constant DO concentration. A cycle time function will also be provided. At 
periods of very low oxygen demand, the blower capacity may exceed even the minimum oxygen demand.  
The timer will turn the VFD off for a time, which the operator will be able to adjust. If at the end of this 
variable time period DO has fallen below the setpoint, the controller will turn the aeration blower back on 
at the minimum speed. 
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BioWin Modeling Results

SRRF Hybrid Bardenpho Process (HBPHO)

Dry Weather Flow/Loading Influent Data
Element name Value 

Time (days) 245 
Flow (MGD) 0.55 

Total COD mgCOD/L 920 
Total Kjeldahl Nitrogen mgN/L 70.0 

Total P mgP/L 9.00 
Nitrate N mgN/L 3.0 

pH 7.0 
Alkalinity mmol/L 5.0 

Inorganic S.S. mgTSS/L 36 
Calcium mg/L 80 

Magnesium mg/L 15 
Dissolved oxygen mg/L 1.0 

High/Max Month Flow/Loading Influent Data
Element name Value 

Time (days) 90 
Flow (MGD) 0.6875 

Total COD mgCOD/L 736 
Total Kjeldahl Nitrogen mgN/L 56.0 

Total P mgP/L 7.20 
Nitrate N mgN/L 2.4 

pH 7.0 
Alkalinity mmol/L 4.8 

Inorganic S.S. mgTSS/L 36 
Calcium mg/L 64 

Magnesium mg/L 12 
Dissolved oxygen mg/L 0.8 

Influent

Effluent

WAS

R2 Ox-2R2 Ox-1R2 An R2 Ox-3 R2 Ax2-1 R2 ReAerR2 Ax1-1 R2 Ax1-2

R1 Ox-2R1 Ox-1R1 An R1 Ox-3 R1 Ax2-1 R1 ReAerR1 Ax1-1 R1 Ax1-2

NaOH CarbonAlum
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Max Week Flow/Loading Influent Data
Element name Value 

Time (days) 6 
Flow (MGD) 0.800 

Total COD mgCOD/L 613 
Total Kjeldahl Nitrogen mgN/L 46.8 

Total P mgP/L 6.00 
Nitrate N mgN/L 2.0 

pH 7.0 
Alkalinity mmol/L 4.0 

Inorganic S.S. mgTSS/L 30 
Calcium mg/L 53 

Magnesium mg/L 10 
Dissolved oxygen mg/L 0.7 

Max Day Flow/Loading Influent Data
Element name Value 

Time (days) 1 
Flow (MGD) 0.800 

Total COD mgCOD/L 405 
Total Kjeldahl Nitrogen mgN/L 30.8 

Total P mgP/L 3.96 
Nitrate N mgN/L 1.3 

pH 7.0 
Alkalinity mmol/L 2.6 

Inorganic S.S. mgTSS/L 20 
Calcium mg/L 35 

Magnesium mg/L 7 
Dissolved oxygen mg/L 0.4 

Influent Wastewater Fractions 

Name Default Modeled 
Fbs  -  Readily biodegradable (including Acetate)    [gCOD/g of total COD] 0.16 0.16 
Fac  - Acetate    [gCOD/g of readily biodegradable COD] 0.15 0.15 
Fxsp - Non-colloidal slowly biodegradable    [gCOD/g of slowly degradable COD] 0.75 0.75 
Fus  - Unbiodegradable soluble    [gCOD/g of total COD] 0.050 0.050 
Fup  - Unbiodegradable particulate    [gCOD/g of total COD] 0.13 0.13 
Fna  - Ammonia    [gNH3-N/gTKN]  0.66 0.66 
Fnox - Particulate organic nitrogen    [gN/g Organic N] 0.50 0.50 
Fnus - Soluble unbiodegradable TKN    [gN/gTKN] 0.020 0.020 
FupN - N:COD ratio for unbiodegradable part. COD    [gN/gCOD] 0.035 0.035 
Fpo4 - Phosphate    [gPO4-P/gTP] 0.50 0.50 
FupP - P:COD ratio for influent unbiodegradable part. COD    [gP/gCOD] 0.011 0.011 
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Reactor Physical Data 

Zone Volume 
[Gal] 

% of 
Total  

Volume 

HDT @
0.625 MGD

[hrs] 
Depth 

[ft] 
DO 

[mg/L] 

Secondary Clarifier Physical Data (2 total)
Volume

[Gal] 
Surf. 
Area 
[ft2] 

Depth
[ft] 

Flow Splits

Selector Split 

MLR 1*Qinf  (1.65 MGD max)

NR 4*Qinf  (3.30 MGD max) 

RAS (Varies, see charts)

WAS (Varies, see charts)

Chemical Feeds

Feed Flow Modeled As 

Alum 0 gpd 57,700 mg Al/L 

Caustic 0 gpd 200,000 mg Ca/L, 2,000 meq/L strong bases 

Carbon 0 gpd MicroC (670,000 mg/L Readily Bio. COD) 
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Hydraulic Profile Calculations
PROCESS- HBHPO
Conditions: Startup, Min Flow Reactors in Service 1
Minimum Flow, gpd 200,000
Average Flow, gpd 625,000 %Qave gpd cfs gpm
Peak Flow, gpd 792,000 Plant Influent Flow = 20% 125,000 0.193 90

  Nitrate Recycle= 80% 500,000 0.774 350
Mixed Liquor Recycle= 160% 1,000,000 1.547 690

Return Sludge= 100% 625,000 0.967 430
Potable Water = 4% 25,000 0.039 20

Flow from Secondary Clarifier No. 2= 20% 125,000 0.193 90
Flow to Secondary Clarifier No. 2= 124% 775,000 1.199 540
Flow in Reactor No.1 (Zone 1) = 184% 1,150,000 1.779 800 (Inf+MLR)
Flow in Reactor No.1 (Zone 2,3) = 364% 2,275,000 3.520 1580 (Inf+MLR+NR+Ras)
Flow in Reactor No.1 (Zone 4,5,6) = 204% 1,275,000 1.973 890 (Inf+NR+Ras)
Flow in Reactor No.1 (Zone 7,8,9) = 124% 775,000 1.199 540 (Inf+Ras)
Flow in Reactor No.2 (Zone 1) = 0% 0 0.000 0
Flow in Reactor No.2 (Zone 2,3) = 0% 0 0.000 0
Flow in Reactor No.2 (Zone 4,5,6) = 0% 0 0.000 0
Flow in Reactor No.2 (Zone 7,8,9) = 0% 0 0.000 0

Conditions: Average Flow Reactors in Service 2
Minimum Flow, gpd 500,000
Average Flow, gpd 625,000 %Qave gpd cfs gpm
Peak Flow, gpd 792,000 Plant Influent Flow = 100% 625,000 0.967 430

  Nitrate Recycle= 400% 2,500,000 3.868 1740
Mixed Liquor Recycle= 200% 1,250,000 1.934 870

Return Sludge= 100% 625,000 0.967 430
Potable Water = 4% 25,000 0.039 20

Flow from Secondary Clarifier No. 2= 100% 625,000 0.967 430
Flow to Secondary Clarifier No. 2= 102% 637,500 0.986 440

1 Flow in Reactor No.1 (Zone 1) = 152% 950,000 1.470 660 (Inf+MLR)
2 Flow in Reactor No.1 (Zone 2,3) = 402% 2,512,500 3.887 1740 (Inf+MLR+NR+Ras)
3 Flow in Reactor No.1 (Zone 4,5,6) = 302% 1,887,500 2.920 1310 (Inf+NR+Ras)
4 Flow in Reactor No.1 (Zone 7,8,9) = 102% 637,500 0.986 440 (Inf+Ras)
5 Flow in Reactor No.2 (Zone 1) = 152% 950,000 1.470 660
6 Flow in Reactor No.2 (Zone 2,3) = 402% 2,512,500 3.887 1740
7 Flow in Reactor No.2 (Zone 4,5,6) = 302% 1,887,500 2.920 1310
8 Flow in Reactor No.2 (Zone 7,8,9) = 102% 637,500 0.986 440

Conditions: Peak Flow Reactors in Service 1
Minimum Flow, gpd 500,000
Average Flow, gpd 625,000 %Qave gpd cfs gpm
Peak Flow, gpd 792,000 Plant Influent Flow = 127% 792,000 1.225 550

 1.27 Nitrate Recycle= 400% 2,500,000 3.868 1740
Mixed Liquor Recycle= 200% 1,250,000 1.934 870

Return Sludge= 100% 625,000 0.967 430
Potable Water = 4% 25,000 0.039 20

Flow from Secondary Clarifier No. 2= 127% 1,003,622 1.553 700
Flow to Secondary Clarifier No. 2= 231% 1,442,000 2.231 1000
Flow in Reactor No.1 (Zone 1) = 331% 2,067,000 3.198 1440 (Inf+MLR)
Flow in Reactor No.1 (Zone 2,3) = 831% 5,192,000 8.033 3610 (Inf+MLR+NR+Ras)
Flow in Reactor No.1 (Zone 4,5,6) = 631% 3,942,000 6.099 2740 (Inf+NR+Ras)
Flow in Reactor No.1 (Zone 7,8,9) = 231% 1,442,000 2.231 1000 (Inf+Ras)
Flow in Reactor No.2 (Zone 1) = 0% 0 0.000 0
Flow in Reactor No.2 (Zone 2,3) = 0% 0 0.000 0
Flow in Reactor No.2 (Zone 4,5,6) = 0% 0 0.000 0
Flow in Reactor No.2 (Zone 7,8,9) = 0% 0 0.000 0



 

Reactor No.1 %Q to Reactors gpd cfs
Flow from Reactor No.1  = 100% 625,000 0.967

WSE downstream of Reactor Effluent Weir
Reactor Effluent Weir Elevation (ft) 100.00 Reactor Dimensions X-sectional
Rectangular Weir w/ End Contractions Length Width Depth  Area, sf

Weir Length(ft)= 2.0 100 20.0 16 320
Headloss Over Weir(ft)= 0.276 Slope, s=(v*0.014/1.486/Rh (̂2/3)) 2̂

WSE In  Zone 6 (OX 4) (ft) 100.28 Headloss = Slope*Length
%Q to Reactors gpd cfs

Flow in Reactor No.1 (Zone 6) = 100% 625,000 0.967
Friction Loss through Reactor  rectangular channel flowing partially full
Flow velocity (fps) V-Q/A 0.003
Hydraulic Radius(ft)    Rh= A/(W+2 6.15
Slope  = s,  see formula 0.00000000007

Headloss through Reactor (ft) = 0.000 Negligble
Losses at Walls Between Reactor Subzones
Top Baffle Wall = eff. weir +.03 0.50 in. freeboard - Qa
Width of Baffle Wall (ft) 20

Flow in Zone DS WSE US WSE H
AN-1 950,000 43.027 43.041 0.01453
AX-1 2,512,500 42.962 43.027 0.06421
AX-2 1,887,500 42.433 42.962 0.52927
OX-1 1,887,500 42.390 42.433 0.04360
OX-2 1,887,500 42.346 42.390 0.04360
OX-3 1,887,500 42.228 42.346 0.11777
AN-2 637,500 42.000 42.053 0.05315
RA 637,500 42.000 42.053 0.05315

Actual Freeboard= 58.97 58.96 Total H 0.9193
 Exterior Wall Ht.= 102.00 102.00
Flow Over/Under Flow Split-- AN-1 Baffle

Given:   Q-total = Q-under + Q-over   and   h-over must = h-under
Method:  Assume h,  calc. Q-over and Q-under, check Q-total 
Flow Through Submerged Port:   Q=C*a*(2*g*h) .̂5  (Brater & King p.4-10)

Total Flow Through 950,000 gpd or cfs: 1.470
Port Height (ft) Width (ft) Area (sf) C =

1.00 1.50 1.50 0.60
Headloss through port at Q:     h=(Q/C*a)^2/64.4

h (ft) Q-under (cfs)
0.01453 0.871

Velocity thru Port (ft/s) 0.58
WSE  downstream 43.027
Wall ht. below WSE-down (ave) 0.042 H (ft) 0.0145
Top of Wall 42.985 Flow %
WSE upstream 43.041 Over 0.600 40.8%
Width of Wall (ft) 20 Under 0.871 59.2%

Check by calculating Q-over to see if it fits Q-under assumption.  Formula: Total 1.470 100%
Submerged Broad Crested Weir, Q=Q1*(1-(H2/H1) 1̂.5) 0̂.385  (B & K p.5-19) Match? yes
where Q1=3.33*L*H1 1̂.5,  H1=height upstream  and H2=height downstream

Q-over (cfs)  calculated 0.600
Q-actual 1.470 Q-total (cfs)  calc. 1.470

check: Q-calc = 100.0% of Q-actual. 

Summary



 

 

 

 

Flow Over/Under Flow Split-- AX-1 Baffle

Given:   Q-total = Q-under + Q-over   and   h-over must = h-under
Method:  Assume h,  calc. Q-over and Q-under, check Q-total 
Flow Through Submerged Port:   Q=C*a*(2*g*h) .̂5  (Brater & King p.4-10)

Total Flow Through 2,512,500 gpd or cfs: 3.887
Port Height (ft) Width (ft) Area (sf) C =

1.00 1.50 1.50 0.60
Headloss through port at Q:     h=(Q/C*a)^2/64.4

h (ft) Q-under (cfs)
0.06421 1.830

Velocity thru Port (ft/s) 1.22
WSE  downstream 42.962
Wall ht. below WSE-down (ave) 0.042 H (ft) 0.0642
Top of Wall 42.921 Flow %
WSE upstream 43.027 Over 2.057 52.9%
Width of Wall (ft) 20 Under 1.830 47.1%

Check by calculating Q-over to see if it fits Q-under assumption.  Formula: Total 3.887 100%
Submerged Broad Crested Weir, Q=Q1*(1-(H2/H1) 1̂.5) 0̂.385  (B & K p.5-19) Match? yes
where Q1=3.33*L*H1 1̂.5,  H1=height upstream  and H2=height downstream

Q-over (cfs)  calculated 2.057
Q-actual 3.887 Q-total (cfs)  calc. 3.887

check: Q-calc = 100.0% of Q-actual. 

Flow Over/Under Flow Split-- AX-2 Baffle

Given:   Q-total = Q-under + Q-over   and   h-over must = h-under
Method:  Assume h,  calc. Q-over and Q-under, check Q-total 
Flow Through Submerged Port:   Q=C*a*(2*g*h) .̂5  (Brater & King p.4-10)

Total Flow Through 1,887,500 gpd or cfs: 2.920
Port Height (ft) Width (ft) Area (sf) C =

0.00 0.00 0.00 0.60
Headloss through port at Q:     h=(Q/C*a)^2/64.4

h (ft) DROP VALUE Total HL Q-under (cfs)
0.13085 0.000 0.1308 0.000

Velocity thru Port (ft/s) #DIV/0!
WSE  downstream 42.433
Wall ht. below WSE-down (ave) 0.042 H (ft) 0.1308
Top of Wall 42.832 Flow %
WSE upstream 42.962 Over #NUM! #NUM!
Width of Wall (ft) 20 Under 0.000 #NUM!

Check by calculating Q-over to see if it fits Q-under assumption.  Formula: Total #NUM! #NUM!
Submerged Broad Crested Weir, Q=Q1*(1-(H2/H1) 1̂.5) 0̂.385  (B & K p.5-19) Match? #NUM!
where Q1=3.33*L*H1 1̂.5,  H1=height upstream  and H2=height downstream

Q-over (cfs)  calculated #NUM!
Q-actual 2.920 Q-total (cfs)  calc. #NUM!

check: Q-calc = #NUM! of Q-actual. 

Summary

Summary



 

 

 

 

Flow Over/Under Flow Split-- OX-1 Baffle

Given:   Q-total = Q-under + Q-over   and   h-over must = h-under
Method:  Assume h,  calc. Q-over and Q-under, check Q-total 
Flow Through Submerged Port:   Q=C*a*(2*g*h) .̂5  (Brater & King p.4-10)

Total Flow Through 1,887,500 gpd or cfs: 2.920
Port Height (ft) Width (ft) Area (sf) C =

1.00 1.50 1.50 0.60
Headloss through port at Q:     h=(Q/C*a)^2/64.4

h (ft) Q-under (cfs)
0.04360 1.508

Velocity thru Port (ft/s) 1.01
WSE  downstream 42.390
Wall ht. below WSE-down (ave) 0.042 H (ft) 0.0436
Top of Wall 42.348 Flow %
WSE upstream 42.433 Over 1.412 48.4%
Width of Wall (ft) 20 Under 1.508 51.6%

Check by calculating Q-over to see if it fits Q-under assumption.  Formula: Total 2.920 100%
Submerged Broad Crested Weir, Q=Q1*(1-(H2/H1) 1̂.5) 0̂.385  (B & K p.5-19) Match? yes
where Q1=3.33*L*H1 1̂.5,  H1=height upstream  and H2=height downstream

Q-over (cfs)  calculated 1.412
Q-actual 2.920 Q-total (cfs)  calc. 2.920

check: Q-calc = 100.0% of Q-actual. 

Flow Over/Under Flow Split-- OX-2 Baffle

Given:   Q-total = Q-under + Q-over   and   h-over must = h-under
Method:  Assume h,  calc. Q-over and Q-under, check Q-total 
Flow Through Submerged Port:   Q=C*a*(2*g*h) .̂5  (Brater & King p.4-10)

Total Flow Through 1,887,500 gpd or cfs: 2.920
Port Height (ft) Width (ft) Area (sf) C =

1.00 1.50 1.50 0.60
Headloss through port at Q:     h=(Q/C*a)^2/64.4

h (ft) Q-under (cfs)
0.04360 1.508

Velocity thru Port (ft/s) 1.01
WSE  downstream 42.346
Wall ht. below WSE-down (ave) 0.042 H (ft) 0.0436
Top of Wall 42.304 Flow %
WSE upstream 42.390 Over 1.412 48.4%
Width of Wall (ft) 20 Under 1.508 51.6%

Check by calculating Q-over to see if it fits Q-under assumption.  Formula: Total 2.920 100%
Submerged Broad Crested Weir, Q=Q1*(1-(H2/H1) 1̂.5) 0̂.385  (B & K p.5-19) Match? yes
where Q1=3.33*L*H1 1̂.5,  H1=height upstream  and H2=height downstream

Q-over (cfs)  calculated 1.412
Q-actual 2.920 Q-total (cfs)  calc. 2.920

check: Q-calc = 100.0% of Q-actual. 

Summary

Summary



 

 

 

  

Flow Over/Under Flow Split--OX-3 Baffle + pipe from DEOX

Given:   Q-total = Q-under + Q-over   and   h-over must = h-under
Method:  Assume h,  calc. Q-over and Q-under, check Q-total 
Flow Through Submerged Port:   Q=C*a*(2*g*h) .̂5  (Brater & King p.4-10)

Total Flow Through 1,887,500 gpd or cfs: 2.920
Port Height (ft) Width (ft) Area (sf) C =

0.50 0.50 0.25 0.60
Headloss through port at Q:     h=(Q/C*a)^2/64.4

h (ft) Q-under (cfs)
0.11777 0.413

Velocity thru Port (ft/s) 1.65
WSE  downstream 42.228
Wall ht. below WSE-down (ave) 0.042 H (ft) 0.1178
Top of Wall 42.186 Flow %
WSE upstream 42.346 Over 2.507 85.9%
Width of Wall (ft) 12.5 6x6.5 Under 0.413 14.1%

Check by calculating Q-over to see if it fits Q-under assumption.  Formula: Total 2.921 100%
Submerged Broad Crested Weir, Q=Q1*(1-(H2/H1) 1̂.5) 0̂.385  (B & K p.5-19) Match? yes
where Q1=3.33*L*H1 1̂.5,  H1=height upstream  and H2=height downstream

Q-over (cfs)  calculated 2.507
Q-actual 2.920 Q-total (cfs)  calc. 2.921

check: Q-calc = 100.0% of Q-actual. 

Summary

PIPE FROM DEOX to 2nd ANOXIC
Partially Full Pipe Flow Calculations  -  U.S. Units
Flow (cfs) 0.986
Length, L (ft) 35
Pipe Dia (ft) 1.0
Area (ft 2̂) 0.39 Wetted area at 5.75
Perimeter (ft) 1.6 Assumes 10.5 of 12 inch Pipe is filled
Slope, S (ft/ft) 0.005 USED: https://www.engineersedge.com/flu
Chezy Coef, C 100.00
Velocity, v (ft/s) 3.491060011
Friction Factor, f 0.02576 WSE  downstream 42.053
Hydraulic Radius, Rh 0.24375 Wall ht. below WSE- -
Gravity, g 32.2 Top of Wall -

WSE upstream 42.228
HL= f *(L/(4Rh))*(V 2̂/2g) 0.175



 

 

 

Flow Over/Under Flow Split-- 2nd ANOXIC Baffle

Given:   Q-total = Q-under + Q-over   and   h-over must = h-under
Method:  Assume h,  calc. Q-over and Q-under, check Q-total 
Flow Through Submerged Port:   Q=C*a*(2*g*h) .̂5  (Brater & King p.4-10)

Total Flow Through 637,500 gpd or cfs: 0.986
Port Height (ft) Width (ft) Area (sf) C =

0.00 0.00 0.00 0.60
Headloss through port at Q:     h=(Q/C*a)^2/64.4

h (ft) Q-under (cfs)
0.05315 0.000

Velocity thru Port (ft/s) #DIV/0!
WSE  downstream 42.000
Wall ht. below WSE-down (ave) 0.042 H (ft) 0.0532
Top of Wall 41.958 Flow %
WSE upstream 42.053 Over 0.986 100.0%
Width of Wall (ft) 11.5833 Under 0.000 0.0%

Check by calculating Q-over to see if it fits Q-under assumption.  Formula: Total 0.986 100%
Submerged Broad Crested Weir, Q=Q1*(1-(H2/H1) 1̂.5) 0̂.385  (B & K p.5-19) Match? yes
where Q1=3.33*L*H1 1̂.5,  H1=height upstream  and H2=height downstream

Q-over (cfs)  calculated 0.986
Q-actual 0.986 Q-total (cfs)  calc. 0.986

check: Q-calc = 100.0% of Q-actual. 

Summary

Pipe Reaeration to Clar
Flow to zone 0.986
Formula for friction loss   hf=L*(4.73*Q^1.85)/(100 1̂.85*D 4̂.87)
Pipe dia.(ft)  =  D 1.00 Formula for minor loss  hm=K*v̂ 2/64.4 Qty K
Flow velocity(fps)  =Q/ 1.26 Minor Losses Sum K 1 0.50
Total length(ft) 5.5 Entrance 0.50 1 0.30

Friction Loss  hf(ft)= 0.005 Tee (flow in line to bra 1.20 1 1.00
Velocity head (ft)  = v̂ 0.02 Exit 1.00

Minor Losses  hm(ft)= 0.066 Total K= 2.70
Total Headloss in Pipe (ft) = 0.071

WSE  downstream 41.929
Wall ht. below WSE -
Top of Wall -
WSE upstream 42.000
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SRRF WWTP Milton DE
GLOW-6000-4-8X-AUTO
SUBMITTAL V1.0
February , 2022
GLASCO UV
PART 1 GENERAL

1.1 DESCRIPTION - GLOW-6000-4-8 -AUTO UV Disinfection 

Glasco UV will furnish all materials, e uipment and appurtenances re uired to provide an
amalgam based hori ontal UV disinfection system with automatic cleaning provided with
accessories as described in this document and in eping with the specification.

Glasco UV will supply the following:

One (1) concrete channel provided by Dutchland
Two (2) ban s of self-cleaning modules
One (1) Ballast Control Center
One (1) Allen Bradley PLC Center
Two (2) UV monitoring systems
One (1) automatic uart cleaning center
One (1) The  hoist
One (1) low level sensor
One (1) set of spares

The CONTRACTOR will furnish all labor, materials, e uipment, and appurtenances re uired
to install, test and place into satisfactory operation the UV SYSTEM furnished by     Glasco.
These services include but are not limited to:

Mechanical installation of the system including anchor bolts, air piping, supports,
fittings and valves.

Electrical instal lat ion . Placement and delivery of protected power to the
enclosures.

1.2 QUALITY ASSURANCE 

Design Criteria:

The e uipment has been designed to disinfect effluent with the following
characteristics:

Pea Flow:
Minimum Flow:
Total Suspended Solids:
Biological O ygen Demand:
Effluent Temperature Range:
Ultraviolet Transmission:
Ma mean particle si e:
Effluent standards:
Dosage:

2.50 MGD 
0.0 MGD 

10 mg/I 
10 mg/I 

33 to 90 F 
65  
30 Microns 
200/100 ml fecal 
90 mJ 

     Appendix B4
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The UV system will fit into the channel having the appro imate dimensions:

Length
b. Width 32” 
c. Depth 48”

3. The effluent depth will be 32" as by the weir as furnished by Glasco.

4. System Configuration

a. The UV system will fit in the channel as shown on the attached drawings.

b. The UV system will be configured as follows:

1
2
4 
16
64 64 128 
1
1
1 

Number of channels:
Number of ban s per channel:
Number of modules per ban :
Number of lamps per module:
Total number of lamps system:
Number of System Control (SCC):
Number of Ballast Control Centers (BCC):
UV Sensors:
Weir: 1

Performance Requirements:

The UV disinfection system will provide a discharge permit of
200/100 ml

The UV system will be a multi-ban UV system with automatic
cleaning, PLC controls, Level Control as shown.

The UV system has been designed to provide a bioassay dosage
of 90 mJ (90,000 uWs/cm2) with a UVT of 65 at end  l amp life
and with fouling.

The multiban approach allows for service while system is still
disinfecting.

The system has been designed for complete outdoor installation.

1.3 SUBMITTALS 

Glasco UV has submitted information as it relates to the UV Specification. Ultraviolet (UV)
disinfection system will be complete and operational with controls and accessories as
shown and as specified.  The UV e uipment will be capable of treating the wastewater
with the characteristics outlined to meet the permitted discharge limitations.

The system is described in this document as it relates to the specification.
Dimensional drawings are attached for both the structure and devices li e the Level
control Weir.
Catalog cut and data sheets are attached.
Power drawings and layout wiring diagrams are attached.



3 

5. UV dosage is based on bioassay data (see attached)
6. The UV system is being provided with a performance guarantee.

1.4 GUARANTEE 

A. Equipment

1. The UV system will be free from defects for a period of 1 year after final
acceptance by owner.

B. UV Lamps

1. The UV lamps are warranted for 16,000 hours when operated in automatic
mode and will be prorated after 9,000 hours. On/Off cycles are limited to 4 times
per day.

C. Ballasts are warranted for five (5) years and prorated after one (1) year.

System Warranty

The warranty period is 18 months from date of delivery and 12 months from date of the Certification of
Substantial Completion whichever comes first. It covers all failures due to defects in material and/or
wor manship e cluding consumables (see separate lamp and ballast warranties below).

Spare parts will be available at the indicated pricing for at least 10 years.

Performance and Parts

This warranty shall not apply to any failure or defect which results from the E uipment not being operated 
and maintained in strict accordance with instructions specified in Glasco UV's Instructions Manual or which 
results from mishandling, misuse, neglect, improper storage, improper operation of the E uipment with other 
e uipment furnished by the Customer or by other third parties or from defects in designs or specifications 
furnished by or on behalf of the Customer by a person other than Glasco UV. In addition, this warranty shall not 
apply to E uipment that has been altered or repaired after start-up by anyone except: 

• Authorized representatives of Glasco UV, or
• Customer acting under specific instructions from Glasco UV.

Customer must notify Glasco UV in writing within 5 days of the date of any E uipment failure. This notification 
shall include a description of the problem, a copy of the operator's log, a copy of the Customer's maintenance 
record and any analytical results detailing the problem. If Customer has not maintained the operator's log and 
maintenance record in the manner directed in the Operation and Maintenance manual or does not notify Glasco 
UV of the problem as specified above, this warranty may, in Glasco UV's discretion, be invalid. 

Customer will fully cooperate with Glasco UV, in the manner re uested by Glasco UV, in attempting to diagnose 
and resolve the problem by way of telephone support.   If the problem can be diagnosed by telephone support 
and a replacement part is required, Glasco UV will either, at Glasco UV's expense, ship a repaired, rewor ed, or 
new part to the Customer who will install such part as directed by Glasco UV or will direct Customer to ac uire, 
at Glasco UV's expense, such part from a third party and then install such part as directed by Glasco UV. 

This warranty is the e clusive remedy of the Customer for all claims based on a failure of or defect in the 
E uipment, whether the claim is based on contract (including fundamental breach), tort (including negligence), 
strict liability or otherwise. This warranty is lieu of all other warranties whether written, oral, implied or statutory. 
Without limitation, no warranty of merchantability or fitness for a particular purpose shall apply to the E uipment. 

D. Lamp Warranty

Each low pressure, lamp is guaranteed for 1 ,000 hours operating time under normal operating conditions. 
Normal operating conditions include: 

• On/off cycles max. 4 per 24 operating hours,
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• Voltage fluctuations according to DIN IEC 38.
•

In case of premature lamp failure, the client is requested to send the lamp bac o Glasco UV together with the 
information of UV unit serial number, hours run and on/off cycles. Glasco UV then offers the following: 

• Lamp failure before 16,000 h: Glasco UV will send a replacement lamp free of charge,
Upon return to our facilities in Mahwah, NJ, we will dispose/recycle all used and failed lamps at no charge to the 
client. 

Period of Coverage: Where a Lamp has been stored, handled and installed as specified in the Operation and 
Maintenance manual, and the relevant UV e uipment has been operated and maintained in accordance with 
instructions specified in the Operation and Maintenance manual, and: 

Regardless of actual Lamp operating hours, the Lamp warranty is void if the date of Lamp failure occurs more 
than thirty-six 
(36) calendar months after the Lamp shipment date from Glasco. The above operating conditions of Lamps are
based on 4 On/Off cycles, on average per 24-hour period, when operated in automatic mode.

Limitations: This limited warranty does not cover: 
Lamps that have been used with parts not supplied or approved by Glasco 
Lamps that have been physically damaged or fail due to corrosion, e posure to contaminants (e.g. 
effluent), incorrect installation or operation, 
Costs related to removal, installation, or troubleshooting 
Damage caused by improper return pac aging 
Ta es, duties or bro erage fees (if any) 

The above warranty is the e clusive remedy for all claims based on a failure of or defect in a Lamp, whether the 
claim is based on contract (including fundamental breach), tort (including negligence), strict liability or otherwise. 
This warranty is in lieu of all other warranties whether written, oral, implied or statutory. Without limitation, no 
warranty of merchantability or of fitness for a particular purpose shall apply to a Lamp. 

Glasco does not assume any liability for personal injury or property damage caused by use or misuse of a Lamp. 
Glasco shall not in any case be liable for special, incidental, indirect or consequential damages, even if it has 
been advised of the possibility thereof. Glasco's liability shall not, in any case, e ceed the cost of replacement of 
a defective Lamp. 

E. Ballast Warranty

The warranty is only valid with respect to a new Ballast that is part of the original unit, spare parts that shipped 
with unit or a factory replacement component, and that is properly stored, handled and installed as specified in 
the Operation and Maintenance manual supplied with the system. Without limiting the generality of the 
foregoing, any e cess vibration or improper operation of the Ballast shall void this warranty. 

Glasco shall not be liable for any Ballast failure which results from UV e uipment not being operated 
and maintained in strict accordance with the instructions set out in the Operation and Maintenance manual. 

In order to assess and process any Ballast warranty claim, Glasco requires the customer to notify within one (1) 
month of the failure and submit a written document otherwise the warranty shall be void. 

Glasco reserves the right to re uire the Customer to return failed Ballasts facilities for inspection along with the 
operator's log and maintenance records. Failure to return the Ballast or provide logs or records when re uested 
shall void the warranty. Glasco will cover the return shipping expense. 

Period of Coverage: Where a Ballast has been stored, handled and installed as specified in the Operation 
and Maintenance manual, and the relevant UV e uipment has been operated and maintained in accordance 
with instructions specified in the Operation and Maintenance manual: 

1. the Ballast fails within one (1) calendar year after the Warranty Start Date, GLASCO shall provide the
Customer with a replacement Ballast free of charge.

2. the Ballast fails after the first (1st), and before the fifth (5th), anniversary of the Warranty Start Date, Glasco
will provide the Customer with a replacement Ballast at a discounted price. The following formula is used to
determine the discounted price for replacement Ballasts:

Replacement Ballast Price= ((Number of Elapsed Months)/ 60 x Ballast List Price) 
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The "Warranty Start Date" is, in the case of a Ballast forming part of a new system installation or shipped as a 
spare part with a new system, the commissioning date of the new system and, in the case of a Ballast purchased 
as a replacement component, the shipment date of the Ballast. One "Elapsed Month" shall be deemed to have 
passed at the beginning of the day in each subsequent month that is the same calendar day as the day on which 
the Warranty Start Date falls, or the first day of the ne t following month if the Warranty Start Date falls on a day 
not present in any particular month. 

Limitations: This limited warranty does not cover: 
Ballasts that have been used with parts not supplied or approved by Glasco UV 

Ballasts that have been physically damaged or fail due to corrosion, improper installation, e posure to moisture 
or 

abnormal stresses 
Costs related to removal, installation, or troubleshooting 

Damage caused by improper return pac aging or damage caused by power uality disturbances falling outside 
the 

acceptable voltage tolerances. Ta es, 
duties or bro erage fees, if any 

The above warranty is the exclusive remedy for all claims based on a failure of or defect in a Ballast, whether the 
claim is based on contract (including fundamental breach), tort (including negligence), strict liability or otherwise. 
This warranty is in lieu of all other warranties whether written, oral, implied or statutory. Without limitation, no 
warranty of merchantability or of fitness for a particular purpose shall apply to a Ballast. 

Glasco does not assume any liability for personal  or property damage caused by use or misuse of 
a Ballast. Glasco shall not in any case be liable for special, incidental, indirect or conse uential damages, even if 
it has been advised of the possibility thereof. GLASCO's liability shall not, in any case, e ceed the cost of 
the ballast. 
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2 PART- PRODUCTS

2.1 DESIGN, CONSTRUCTION AND MATERIALS 

General

All metal contacted by li uid or in close pro imity to li uid will be:
Type 316L stainless steel

Type 316L stainless steel for metal re uiring welding.

All metal above the water will be:
Type 304 stainless steel

All wiring will be Teflon coated.

All material exposed to UV radiation will be from the following:
Type 316 stainless steel
Type 214 clear fused quartz

99.9 percent silicon dioxide
Circular tubing
FEP
Teflon coated wiring is rated for 15 years.

Lamp Array Configuration:

The lamp array is uniform in a hori ontal array with all lamps evenly spaced.

The UV module is designed for full immersion of the lamp's electrodes.

UV Module

Each module will hold the UV lamps in the channel and will be designed to have 4"
centerline spacing. This will ma mi e disinfection.

Each UV module houses UV lamps. In the event of lamp brea age, the system is
designed so no other lamps will be damaged by the water. This allows each lamp to be
electrically isolated.

UV modules are constructed from 316L stainless steel.

Modules are constructed in a manner, which will prevent light from emanating. Light will
not emanate when modules and covers are put on the UV unit.

Modules will connect to the Ballast Control Center in watertight outdoor rated IP65
cables.

The UV modules are removable from the channel.

The open end of the uart sleeve will be compressed by a Viton o-ring.

The ends of the lamps do not e tend beyond the frame.
The modules have lifting lugs and handles.
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The UV module is capable of being submerged.  All electronics are remotely
located.

No tools are re uired to ma e compression seals. These are hand tightened.

GLOW-6000-SX Module as shown will be provided. 

UV Lamps

The UV lamps are low pressure high intensity amalgam.

Lamps have the following characteristics:

Low pressure high intensity four pin at one end. 
Lamps are considered G A64T6L and are 320 
watts. 

Lamps have all electrical connections at one end. They have 4 pins that are designed of
ceramic ends. The design prevents arcing. The lamp material ( uart ) is designed to be
94 transmissible.

UV Lamps have a 16,000-hour warranty as described.

Lamps are designed to produce 254nm and are manufactured from a material that does
not produce o one (o one is produced in the 185 nm range).

Lamps have been designed to vary output.

E. Lamp End Seal and Lamp Holder

1. The open end of the quartz sleeve (one end is closed aka domed) is fire polished for
smoothness. This sleeve is sealed with a Viton O-ring and a hand tightened knurled
compression fitting.

2. The compression nut does not require any tools.

3. The UV lamp is held in place by a two sealed molded lamp connector. The holder
prevents fracturing and water damage.
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Seals are designed to prevent water damage in the event of a brea age.

The UV seal is designed to prevent moisture from entering.

The lamp holder is designed to prevent the UV lamp from touching metal 
cup.

UV Lamp uart Sleeves

Sleeves will be clear fused uart circular tubing as by GE Type 214. Sleeves will be rated
for transmittance of 94 percent or more and sleeve will not be sub ect to solari ation over
its life. Sleeve will be 25 mm 28 mm 1626 mm and shall be fire polished and domed.

 One end of each sleeve will be closed, and the other end sealed by a lamp end seal 
and compressed O-ring. The closed end of the sleeve will be held in place by means 
of a retaining O-ring. The sleeve will not come in contact with any steel in the frame.

UV Module Support Rac k

304L stainless steel modular support rac s will be provided to be embedded into the
concrete by the contractor.   Modular support rac s will be placed in a proper position to
hold the UV modules.

An Automatic Level Control stainless steel level control weir with drain will be provided.

Low Level Water Sensor

A low-level float sensor (data sheets attached) will be provided.

During operation, if the float falls below an acceptable level, the UV lamps will be
e tinguished.

The Low-Level Sensor will connect directly to the System Control Center. No power is
re uired.

Electrical

Each module will be powered by the Ballast Control Center (BCC).

Each module has a pre-conduited, pre-wired cable, which will connect to the Junction
Bo , which in turn is attached to the Ballast Control Center (BCC).

Ma ority of the e uipment is pre-wired and pre terminated. There is little to no
terminations re uired. Any terminations related to the UV system will be addressed.

The UV ballast has been designed to operate two (2) UV lamps.

The Power Factor on ballast is 9 (See attached with ballast data).

Power supply to the Ballast Control center will be 480V, 3 Phase, 40 Amps.

Power supply to the System Control Center PLC will be 120V, 10 Amps.
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8. Electrical supply is not required for low level. The low level will connect directly to the
SCC.

Ballast Control Center (BCC)

A single freestanding NEMA 4x modified stainless steel enclosure will be provided for
each ban . The BCC will provide power and controls to the UV modules. BCC will be
wired to a unction bo .  The unction bo  will have connections for power, data and air
for the automatic cleaning system.

Data will be collected from the electronic ballasts and will be displayed on Operator User
Interface.

Each module will have a dedicated circuit brea er. Each ban  will have brea ers.

The enclosure, by Hoffman, will be stainless steel - 304L and has a factory rating of
NEMA4x.

The enclosure is designed for outdoor use and is provided with an Air Conditioner (by
Hoffman). It is designed to be sealed from the environment and for harsh wor
environments.

The Hoffman enclosures are supplied with a NEMA 4 rating on the free standing
stainless steel enclosure.

One (1) BCC for pro ect.

Control and Instrumentation

System Control Center (SCC) aka PLC Center:

The SCC will be an Allen Bradley Logi PLC with color touch 
screen Operator User Interface.

The SCC will be the central command center and will provide alarms and alerts
to the operators. These following alarms (not limited to) will be the primary:

Lamp Failure in the form of LEDs
Low UV intensity
Communication loss
Flow signal loss

Each ban can be placed in Hand or Auto Mode (OFF).

Elapsed time per ban will be recorded as a way to notify to change lamps at
16,000 hours.

I/O's will be provided to remotely indicate alarms such as:

Ma or alarms
Ban status
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UV Detection System

A UV sensor will be provided in each bank. The sensor will be cleaned as part of the
automatic uart cleaning process.

The UV sensor reads true UVC light and provides a 0-100 readout. The sensor is a
digital validated sensor.

Ban Pacing

A signal from the plant flow meter will be integrated into the UV SCC integrator. This flow
signal, in combination with other data, will help modulate the lamps in relationship to flow
to save electricity.

The system will ramp up and down (dim) to meet the re uired flow rate to save energy.

The ban s will be swapped for even wear and will manage the on/off cycling.

Automatic uart Cleaning Center

A single automatic uart cleaning center will be provided with cover for outdoor use.

The enclosure is an engineered Fiberglass to hold a compressor. While it indicates
stainless, the Fiberglass is better for this application and lowers the head load.

The center provides air regulator and air dryer.

Cleaning System

The system is provided with a proven automatic uart cleaning system using
pneumatics. The system cleans on a user definable basis and can be manually
overridden to wipe on demand.

The wiping system operates during the disinfection phase. The wiper does not interfere
with disinfection.

The cleaning duration and period is user definable.

The SCC can control the wiper as well as an override in the unction bo .

All e uipment will be provided for a fully operational center.

Module Lifting Device (Them Ensign 5PA10)

One Davit crane (with 1 base) will be supplied to lift modules from channel.

The crane will have a hand winch and an adjustable boom to insure reach and height.

The device has a swivel.

One (1) base will be provided to the contractor.

Spare Parts
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4 UV lamps
4 uart sleeves
2 Wiper rings
2 O-rings
1 Ballast
2 Operators its.

PART 3 EXECUTION

3.1 START UP SERVICES AND TRAINING 

The UV manufacturer will ensure that all material and accessories are delivered to
the  in a timely manner. The UV e uipment supplier will verify that all
components of the UV system are inspected, and factory tested prior to shipment.

E uipment will be pac aged to prevent damage during shipment and will be stored in
a dry, temperature-controlled indoor environment prior to installation.

E uipment will be installed in accordance with manufacturer's instruction and
recommendations. E ercise care when handling e uipment to avoid damage to
finish, materials and components of the system.

Manufacturer will provide the services of a ualified manufacturer's representative or a 
factory technician to oversee installation, start-up and final test of the UV system
and controls for three (3) days.
The UV manufacturer may provide additional training on a per diem basis to plant
operators as necessary on the operation of the equipment. Training will include
system cleaning, eview, replacement of lamps, uart sleeves, ballasts, and
other maintenance items.
Additional days of training will be made available to plant personnel as re uest on a
per diem basis.

3.2 MANUFACTURERS SERVICES 

Equipment start-up will be coordinated with the manufacturer's technical representative.
The manufacturer's representative will inspect the complete installation and calibrate and
adjust e uipment as necessary and correct or supervise correction of defects or
malfunctions.

A manufacturer's technical representative will instruct Owner personnel in the proper
operation and maintenance procedures for the entire UV system.

The Contractor shall coordinate the services of electrician, systems integrator, electrical
distribution manufacturer's field technician and all other personnel re uired for system
start-up.

END 
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DATA SHEET AMALGAM LAMPS

8-2018 

Since 2003, Glasco has utilized high-quality spot amalgam and pellet amalgam lamps in
oth ou  standa d and custom con gu ations  u  lo  p essu e pellet amalgam lamps
unction ith equal e ciency in oth ho izontal and e tical ope ations  

malgam lamps yield up to th ee times the  output o e  standa d lamps  o  the same 
length  e ha e applied ou  p op ieta y ong i e  p ocess to the amalgam line   he 
proprietary internal  coating eliminates the common problem of accelerated depreciation 
so often associated ith higher intensity lamps  

ur lamps ha e an operating life of up to ,000 hours, maintaining an end-of-life  
output of    egredation at 2,000 hours is 0

Pellet amalgam technology has a major 
bene t o er spot amalgam technology  
Pellet amalgam lamps are designed to 
produce higher  at full po er, but 
also pro ide higher  output under dim-
ming conditions as compared to spot - 
amalgam technology  his difference allo s for increased output ith reduced costs  

ther bene ts of our pellet amalgam technology include greater ef ciency in any mount-
ing orientation horizontal or ertical  and stable operation in more e treme ambient 
en ironments

Features of Amalgam Lamps

  Stable  output performance o er a broad ater temperature range   0
   igher attage lamps  fe er lamps required  reduced capital and maintenance cost

Features of Spot Amalgam Lamps 

  igher  outputs do n to 0  dimming  range compared to  Spot technology
    ni ersal mounting horizontal, ertical and diagonal
   Stable output performance in ery high glass all temperature application here lamp   

    is mounted ertically or diagonally



2

LAMP DATA

Part # L-713560
Lamp type GXA64T6L
Lamp watts (nominal) 320 (input 350W)
Tube diameter 19 mm
Length 62"
Arc length 58"
Current 2.1 Amps
Lamp voltage 157
Lamp life 12,000 hours (16,000)
UVC watts 110
End material Ceramic
Tube temperature <150 C
Type Pre heat
Wires Teflon coated
Wavelength 254 nm

Mains voltage (running lamp) 230 Volts

Country origin USA

8-2018 

for further information please contact us at info glascou com glascou com
ata is subject to change

L-713560



DATA SHEET QUARTZ SLEEVE

8-2018 

The quartz material used for UV disinfection is generically referred to as GE Type 214.

This is considered the worldwide standard for clear fused quartz lamp tubing. GE 214 
is high purity, high transmittance, high temperature material with a low hydroxyl (OH)- 
content and is suitable for a broad range of mercury and other quartz lamp applications.

The industry standard clear fused quartz material. Available in a full range of sizes 
(lengths, diameters and end seals).  Quartz has excellent visual, thermal and mechani-
cal properties with low hydroxyl content and tight dimensional tolerances.  The sleeves 
are 99.9% silicon dioxide in construction.

1



UV Cutoff:  As the transmission curve in below illustrates, Type 214 fused quartz has a 
UV cutoff (1 mm thickness) at < 160 nm, a small absorption at 245 nm and no apprecia-
ble absorption due to hydroxyl ions. 

Type 219, which contains approximately 100 ppm Ti, has a UV cutoff at ~230 nm for a 1 mm thick sam-
ple. The IR edge falls between 4.5 and 5.0 um for a 1 mm thick sample. 

The chart details the percent transmittance for Types 214, 124 and 219 fused quartz, including the 
losses caused by re ections at both surfaces. Values represent a 1 mm thick Type 214 sample and a 
10 mm thick Type 124 sample. Type 124 fused quartz is a very ef cient material for the transmission of 
infrared radiation. Its infrared transmission extends out to about 4 micrometers with little absorption in 
the “water band” at 2.73 um.

2

Quartz sleeves are re polished at the ends.  As 
shown, “domes” or “test tube” ends are shaped 
and polished.   Sleeves come in various lengths, 
diameters and end confgurations.

OPTICAL PROPERTIES



DATA SHEET    (E-10624M)  UV MONITOR

The E-10624M UV monitor can be used with a variety of sensors.  The UV meter is 
designed to work in conjunction with a UV sensor to provide operational status of a UV 
lamp.   Depending on the sensor and the requirements, the E-10624M can display UV 
lamp output UV-values displayed in “W/m²”, “mW/cm²” or “%”.

The monitor can reduce maintenance costs by determining exactly when lamps need 
to be serviced. The continuously monitors relative lamp output from 0% to 100%. It pro-
vides a method of determining exactly when lamps need to be cleaned or replacement.

1

As the lamps age, the monitor 
tracks the lamp output through 
the display. A warning threshold 
can be set to turn on a warning 
indicator and activate a relay for 
external control.

Thresholds are programmable 
from 0% to 100% levels.  In ad-
dition to the display and alarms, 
the monitor has a 4 to 20ma out-
put which represents the 0% to 
100% on the display.  This out-
put can be used for remote mon-
itoring or sent to a data collec-
tion systems/

The system is “calibrated” after initial installation of the lamp bank and readjusted after 
after 100 hour burn in. The monitor is adjusted to indicate 100% for new/clean lamps. 
Then appropriate operator alert levels are set for the speci ed decrease in intensity. 



glascouv.com   8-2018 

Part # E-10624M
Meter type Digital for 254 nm
Supply voltage 24 v
Lamp monitored 1 to array
Operation temperature 113F
Ambient temperature 32 to 104 F
Size 3" x 3" x 2"
Hour counter Resettable
Display Multicolor 2 line LCD backlight
UV alarm Potential free relay
UV value Forwarded via 4-20 mA
Country of origin Germany

DATA SHEET    (E-10624M)  UV MONITOR



DATA SHEET

 

The system is comprised of a UV Monitor and a UV Sensor.  The system provides a rep-
resentative overview of how the lamps are performing from the time they were brought 
on line.  Low readings may indicate that the lamp is coming to the end of life, that the 
quartz sleeve are dirty or that there has been a change to the transmission of the waste-
water.

1

The UV monitor is a true ultra-
violet (UV) sensing system.  It 
senses only the germicidal en-
ergy spectrum as shown on 
the chart.  Unlike light sensors, 
which register any wavelength 
including daylight, the sensor 
reads UVC light. 

Low-pressure lamps produce 
close to 95% of its light in the 
254-nanometer range.  The sen-
sor head contains a quartz- lter-
ing device that blocks all wave-
lengths except those required 
for the destruction of microor-
ganisms.

The sensor looks at an array of lamps.   The speci c monitor for your project will be de-
tailed in the attached documentation.  The sensor is inserted through the top of the mod-
ule and resides in its own quartz sleeve.   This sleeve is cleaned as part of the automatic 
quartz cleaning system.   This helps maintain the true UV reading.

 E-4025SM (sensor)

   (P-6555SP)  UV SENSOR/PROBE

The P-6555SP is an UV sensor probe used in open channel wastewater applications
and is designed to provide the relative UV output of lamps.



2 glascouv.com   8-2018 

254 nm

XRAYS

185

DATA SHEET    (P-6555SP)  UV SENSOR/PROBE

Part # P-6555SP (E-4025SM)
Sensitive element Silicon Carbide Dioxide (SiC)
Spectral range 210-380 nm
Aperture angle 110 Degrees (laterally round)
IP Code IP40
Operation temperature 32-104 F (0-40c)
Max pressure 10 bar
Body material Stainless steel / Teflon
Cable length Max 30 meters
Country of origin Germany



Product overview  
electronic lamp drivers
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UVineo - 800W Electronic Lamp Driver
for LP Lamps 240 - 800W



Nedap Light Controls Europe, Head Office
Parallelweg 2

7141 DC Groenlo
The Netherlands

 T. +31 (0)544 471 888
E. info@nedap-lightcontrols.com
I. www.nedap-lightcontrols.com

Nedap Light Controls North America
14A Industrial Way

Atkinson, NH  03811 USA

 T. + 1 603.458.2089
 F. + 1 603.458.5632

E. info@nedap-lightcontrols.com
I. www.nedap-lightcontrols.com

www.nedap-lightcontrols.com

2013/1 - U
K



 
 
 

GLASCO UV - NEDAP POWER SUPPLY













MCSS-HP
Stainless steel combinable version, single door enclosure

CONNECT AND PROTECT
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IP 66 | TYPE 4X, 12, 13 | IK 10  

standing enclosure range, MCSS-HP, with a IP 66 
protection degree offers a higher protection level for 
equipment and components which will help extend 
their lifetime and reduce maintenance costs when the 
enclosure is installed for rough environments with 
severe conditions.These new enclosures are rated as 
IP66 even if they are bayed between them using the 
standard baying brackets.

Material: AISI 304L pre-grained stainless steel / AISI 316L. Frame: 1.5 
mm. Door: 2 mm. Rear, roof and side panels: 1.5 mm. Bottom plates: 
1.5 mm stainless steel. Mounting plate: 3 mm galvanized steel.

Frame:

Door:

Rear panel: Fitted by M6 torx screws. Standard 
facilities for rear door mounting.

Side panels: Supplied as an accessory.

Roof panel: Removable.

Lock: Espagnolette 4-point locking system. Does not 

Bottom plates:

Mounting plate:

Earthing:

Finish: 400s pre-grained stainless steel (0.5 microns average).

Protection:

Mounting requirements: For stand-alone installation, 
add side panels. For combined installation, HPPG01 
and baying brackets, CCI and CCM are required.

Delivery:
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MCSS-HP
Stainless steel combinable version, single door enclosure

CONNECT AND PROTECT

nVent HOFFMAN  |  3 / 4

Enclosure dimensions Mounting plate dimensions Usable depth

H W D h w d Item no.

2000 800 600 1894 694 559 MCSS20086HP

 *Other dimensions available on request. Special side panel is required if depth is greater than 700 mm.
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WALL-MOUNT ENCLOSURES  CONCEPT WALL-MOUNT ENCLOSURES

nVent.com/HOFFMANSUBJECT TO CHANGE WITHOUT NOTICESTAINLESS STEEL1 Spec-00002  Q

SPEC-00002

CONCEPT, TYPE 4X

INDUSTRY STANDARDS
Mounting brackets required to meet UL/CSA external mounting 
requirements.
UL 508A Listed; Type 3R, 4, 4X, 12; File No. E61997
cUL Listed per CSA C22.2 No 94; Type 3R, 4, 4X, 12; File No. 
E61997

NEMA/EEMAC Type 3R, 4, 4X, 12, 13
CSA File No. 42186: Type 4, 4X, 12
VDE IP66
IEC 60529, IP66
Meets NEMA Type 3RX requirements

APPLICATION
For indoor or outdoor applications that require corrosion protection 
from chemicals and water. CONCEPT Enclosures feature 
streamlined styling with an attractive stroked finish and flush 
quarter-turn latches for secure closure. Available in solid- and 
window-door models.

SPECIFICATIONS
•  Manufactured from Type 304 or Type 316L stainless steel
•  Minimum-width body flange provides maximum body opening
•  External formed 90-degree body flange

•  Panel mounting studs fit optional CONCEPT panels and other 
accessories

•  Mounting holes in back of body for direct mounting or for optional 
external mounting brackets

•  Type 316 stainless steel hidden hinges promote clean aesthetic 
appearance

•  Corner formed doors are interchangeable and easily removed by 
pulling clip-style hinge pins

•  Provision on door (except window-door style and when B = 12 in.) 
for thermoplastic data pocket

•  Provision on door (except window-door style and when B = 12 in.) 
for optional doorstop kit

•  Quarter-turn latches furnished with flush slotted insert
•  Seamless foam-in-place gasket
•  Self-grounding latch system with double seal
•  Bonding provision on door; grounding stud on body
•  Furnished hardware kit consists of panel-mounting nuts, panel-

grounding hardware and sealing washers for wall-mounting 
holes

•  Installation instructions
•  Window doors have a clear polycarbonate window

FINISH
Door and body have smooth #4 brushed finish.

ACCESSORIES
Type 316 Stainless Steel Door Stop Kit
CONCEPT panels
H2OMIT Vent Drains, Type 4X
H2OMIT Thermoelectric Dehumidifier
Handles
Lock Inserts
HF Side-Mount Filter Fans
Steel, Stainless Steel and Non-Metallic Window Kits
PANELITE Enclosure Lights
Hol-Sealers Hole Seals

MODIFICATION AND CUSTOMIZATION
Hoffman excels at modifying and customizing products to 
your specifications. Contact your local Hoffman sales office or 
distributor for complete information.
BULLETIN: CWS

Standard Product  One-Door

Catalog Number AxBxC in. AxBxC mm
Door
Gauge

Body
Gauge Panel

Conductive
Panel

Panel Size
D x E (in.)

Panel Size
D x E (mm)

Mounting
G x H (in.)

Mounting
G x H (mm)

Latches
Qty. Style J (in.) J (mm)

CSD12126SS 12.00 x 12.00 x 6.00 305 x 305 x 152 16 16 CP1212  CP1212G 10.20 x 10.20 259 x 259 10.50 x 10.50 267 x 267 1 Quarter-turn 6.00 152
CSD12126SS6 12.00 x 12.00 x 6.00 305 x 305 x 152 16 16 CP1212 CP1212G 10.20 x 10.20 259 x 259 10.50 x 10.50 267 x 267 1 Quarter-turn 6.00 152
CSD12246SS 12.00 x 24.00 x 6.00 305 x 610 x 152 16 16 CP2412 CP2412G 22.20 x 10.20 564 x 259 10.50 x 22.50 268 x 572 1 Quarter-turn 6.00 152
CSD12246SS6 12.00 x 24.00 x 6.00 305 x 610 x 152 16 16 CP2412 CP2412G 22.20 x 10.20 564 x 259 10.50 x 22.50 268 x 572 1 Quarter-turn 6.00 152
CSD16126SS 16.00 x 12.00 x 6.00 406 x 305 x 152 16 16 CP1612 CP1612G 14.20 x 10.20 361 x 259 14.50 x 10.50 368 x 267 1 Quarter-turn 8.00 203
CSD16126SS6 16.00 x 12.00 x 6.00 406 x 305 x 152 16 16 CP1612 CP1612G 14.20 x 10.20 361 x 259 14.50 x 10.50 368 x 267 1 Quarter-turn 8.00 203
CSD16166SS 16.00 x 16.00 x 6.00 406 x 406 x 152 16 16 CP1616 CP1616G 14.20 x 14.20 361 x 361 14.50 x 14.50 368 x 368 1 Quarter-turn 8.00 203
CSD16166SS6 16.00 x 16.00 x 6.00 406 x 406 x 152 16 16 CP1616 CP1616G 14.20 x 14.20 361 x 361 14.50 x 14.50 368 x 368 1 Quarter-turn 8.00 203
CSD20166SS 20.00 x 16.00 x 6.00 508 x 406 x 152 16 16 CP2016 CP2016G 18.20 x 14.20 462 x 361 18.50 x 14.50 470 x 368 1 Quarter-turn 10.00 254
CSD20166SS6 20.00 x 16.00 x 6.00 508 x 406 x 152 16 16 CP2016 CP2016G 18.20 x 14.20 462 x 361 18.50 x 14.50 470 x 368 1 Quarter-turn 10.00 254
CSD20206SS 20.00 x 20.00 x 6.00 508 x 508 x 152 16 16 CP2020 CP2020G 18.20 x 18.20 462 x 462 18.50 x 18.50 470 x 470 1 Quarter-turn 10.00 254
CSD20206SS6 20.00 x 20.00 x 6.00 508 x 508 x 152 16 16 CP2020 CP2020G 18.20 x 18.20 462 x 462 18.50 x 18.50 470 x 470 1 Quarter-turn 10.00 254
CSD24206SS 24.00 x 20.00 x 6.00 610 x 508 x 152 16 16 CP2420 CP2420G 22.20 x 18.20 564 x 462 22.50 X 18.50 572 x 470 1 Quarter-turn 12.00 305
CSD24206SS6 24.00 x 20.00 x 6.00 610 x 508 x 152 16 16 CP2420 CP2420G 22.20 x 18.20 564 x 462 22.50 X 18.50 572 x 470 1 Quarter-turn 12.00 305
CSD30166SS 30.00 x 16.00 x 6.00 762 x 406 x 152 16 16 CP3016 CP3016G 28.20 x 14.20 716 x 361 28.50 x 14.50 724 x 368 2 Quarter-turn 5.00 127
CSD30166SS6 30.00 x 16.00 x 6.00 762 x 406 x 152 16 16 CP3016 CP3016G 28.20 x 14.20 716 x 361 28.50 x 14.50 724 x 368 2 Quarter-turn 5.00 127
CSD16128SS 16.00 x 12.00 x 8.00 406 x 305 x 203 16 16 CP1612 CP1612G 14.20 x 10.20 361 x 259 14.50 x 10.50 368 x 267 1 Quarter-turn 8.00 203
CSD16128SS6 16.00 x 12.00 x 8.00 406 x 305 x 203 16 16 CP1612 CP1612G 14.20 x 10.20 361 x 259 14.50 x 10.50 368 x 267 1 Quarter-turn 8.00 203
CSD16168SS 16.00 x 16.00 x 8.00 406 x 406 x 203 16 16 CP1616 CP1616G 14.20 x 14.20 361 x 361 14.50 x 14.50 368 x 368 1 Quarter-turn 8.00 203
CSD16168SS6 16.00 x 16.00 x 8.00 406 x 406 x 203 16 16 CP1616 CP1616G 14.20 x 14.20 361 x 361 14.50 x 14.50 368 x 368 1 Quarter-turn 8.00 203
CSD16208SS 16.00 x 20.00 x 8.00 406 x 508 x 203 16 16 CP2016 CP2016G 18.20 x 14.20 462 x 361 14.50 x 18.50 368 x 470 1 Quarter-turn 8.00 203
CSD16208SS6 16.00 x 20.00 x 8.00 406 x 508 x 203 16 16 CP2016 CP2016G 18.20 x 14.20 462 x 361 14.50 x 18.50 368 x 470 1 Quarter-turn 8.00 203
CSD20168SS 20.00 x 16.00 x 8.00 508 x 406 x 203 16 16 CP2016 CP2016G 18.20 x 14.20 462 x 361 18.50 x 14.50 470 x 368 1 Quarter-turn 10.00 254
CSD20168SS6 20.00 x 16.00 x 8.00 508 x 406 x 203 16 16 CP2016 CP2016G 18.20 x 14.20 462 x 361 18.50 x 14.50 470 x 368 1 Quarter-turn 10.00 254
CSD20208SS 20.00 x 20.00 x 8.00 508 x 508 x 203 16 16 CP2020 CP2020G 18.20 x 18.20 462 x 462 18.50 x 18.50 470 x 470 1 Quarter-turn 10.00 254
CSD20208SS6 20.00 x 20.00 x 8.00 508 x 508 x 203 16 16 CP2020 CP2020G 18.20 x 18.20 462 x 462 18.50 x 18.50 470 x 470 1 Quarter-turn 10.00 254
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AxBxC in. AxBxC mm
Door
Gauge

Body
Gauge Panel

Conductive
Panel

Panel Size
D x E (in.)

Panel Size
D x E (mm)

Mounting
G x H (in.)

Mounting
G x H (mm)

Latches
Qty. Style J (in.) J (mm)

20.00 x 24.00 x 8.00 508 x 610 x 203 16 16 CP2420 CP2420G 22.20 x 18.20 564 x 462 18.50 x 22.50 470 x 572 1 Quarter-turn 10.00 254
20.00 x 24.00 x 8.00 508 x 610 x 203 16 16 CP2420 CP2420G 22.20 x 18.20 564 x 462 18.50 x 22.50 470 x 572 1 Quarter-turn 10.00 254
24.00 x 16.00 x 8.00 610 x 406 x 203 16 16 CP2416 CP2416G 22.20 x 14.20 564 x 361 22.50 x 14.50 572 x 368 1 Quarter-turn 12.00 305
24.00 x 16.00 x 8.00 610 x 406 x 203 16 16 CP2416 CP2416G 22.20 x 14.20 564 x 361 22.50 x 14.50 572 x 368 1 Quarter-turn 12.00 305
24.00 x 20.00 x 8.00 610 x 508 x 203 16 16 CP2420 CP2420G 22.20 x 18.20 564 x 462 22.50 x 18.50 572 x 470 1 Quarter-turn 12.00 305
24.00 x 20.00 x 8.00 610 x 508 x 203 16 16 CP2420 CP2420G 22.20 x 18.20 564 x 462 22.50 x 18.50 572 x 470 1 Quarter-turn 12.00 305
24.00 x 24.00 x 8.00 610 x 610 x 203 14 16 CP2424 CP2424 22.20 x 22.20 564 x 564 22.50 x 22.50 572 x 572 2 Quarter-turn 5.00 127
24.00 x 24.00 x 8.00 610 x 610 x 203 14 16 CP2424 CP2424G 22.20 x 22.20 564 x 564 22.50 x 22.50 572 x 572 2 Quarter-turn 5.00 127
24.00 x 30.00 x 8.00 610 x 762 x 203 14 16 CP3024 CP30240G 28.20 x 22.20 716 x 564 28.50 x 22.50 724 x 572 2 Quarter-turn 5.00 127
24.00 x 30.00 x 8.00 610 x 762 x 203 14 16 CP3024 CP3024G 28.20 x 22.20 716 x 564 28.50 x 22.50 724 x 572 2 Quarter-turn 5.00 127
30.00 x 20.00 x 8.00 762 x 508 x 203 14 16 CP3020 CP3020G 28.20 x 18.20 716 x 462 28.50 x 18.50 724 x 470 2 Quarter-turn 5.00 127
30.00 x 20.00 x 8.00 762 x 508 x 203 14 16 CP3020 CP3020G 28.20 x 18.20 716 x 462 28.50 x 18.50 724 x 470 2 Quarter-turn 5.00 127
30.00 x 24.00 x 8.00 762 x 610 x 203 14 16 CP3024 CP3024G 28.20 x 22.20 716 x 564 28.50 x 22.50 724 x 572 2 Quarter-turn 5.00 127
30.00 x 24.00 x 8.00 762 x 610 x 203 14 16 CP3024 CP3024G 28.20 x 22.20 716 x 564 28.50 x 22.50 724 x 572 2 Quarter-turn 5.00 127
30.00 x 30.00 x 8.00 762 x 762 x 203 14 16 CP3030 CP3030G 28.20 x 28.20 716 x 716 28.50 x 28.50 724 x 724 2 Quarter-turn 5.00 127
30.00 x 30.00 x 8.00 762 x 762 x 203 14 16 CP3030 CP3030G 28.20 x 28.20 716 x 716 28.50 x 28.50 724 x 724 2 Quarter-turn 5.00 127
36.00 x 24.00 x 8.00 914 x 610 x 203 14 16 CP3624 CP3624G 34.20 x 22.20 869 x 564 34.50 x 22.50 876 x 572 2 Quarter-turn 5.00 127
36.00 x 24.00 x 8.00 914 x 610 x 203 14 16 CP3624 CP3624G 34.20 x 22.20 869 x 564 34.50 x 22.50 876 x 572 2 Quarter-turn 5.00 127
36.00 x 30.00 x 8.00 914 x 762 x 203 14 16 CP3630 CP3630G 34.20 x 28.20 869 x 716 34.50 x 28.50 876 x 724 2 Quarter-turn 5.00 127
36.00 x 30.00 x 8.00 914 x 762 x 203 14 16 CP3630 CP3630G 34.20 x 28.20 869 x 716 34.50 x 28.50 876 x 724 2 Quarter-turn 5.00 127
16.00 x 12.00 x 10.00 406 x 305 x 254 16 16 CP1612 CP1612G 14.20 x 10.20 361 x 259 14.50 x 10.50 368 x 267 1 Quarter-turn 8.00 203
16.00 x 12.00 x 10.00 406 x 305 x 254 16 16 CP1612 CP1612G 14.20 x 10.20 361 x 259 14.50 x 10.50 368 x 267 1 Quarter-turn 8.00 203
16.00 x 16.00 x 10.00 406 x 406 x 254 16 16 CP1616 CP1616G 14.20 x 14.20 361 x 361 14.50 x 14.50 368 x 368 1 Quarter-turn 8.00 203
16.00 x 16.00 x 10.00 406 x 406 x 254 16 16 CP1616 CP1616G 14.20 x 14.20 361 x 361 14.50 x 14.50 368 x 368 1 Quarter-turn 8.00 203
16.00 x 20.00 x 10.00 406 x 508 x 254 16 16 CP2016 CP2016G 18.20 x 14.20 462 x 361 14.50 x 18.50 368 x 470 1 Quarter-turn 8.00 203
16.00 x 20.00 x 10.00 406 x 508 x 254 16 16 CP2016 CP2016G 18.20 x 14.20 462 x 361 14.50 x 18.50 368 x 470 1 Quarter-turn 8.00 203
20.00 x 16.00 x 10.00 508 x 406 x 254 16 16 CP2016 CP2016G 18.20 x 14.20 462 x 361 18.50 x 14.50 470 x 368 1 Quarter-turn 10.00 254
20.00 x 16.00 x 10.00 508 x 406 x 254 16 16 CP2016 CP2016G 18.20 x 14.20 462 x 361 18.50 x 14.50 470 x 368 1 Quarter-turn 10.00 254
20.00 x 20.00 x 10.00 508 x 508 x 254 16 16 CP2020 CP2020G 18.20 x 18.20 462 x 462 18.50 x 18.50 470 x 470 1 Quarter-turn 10.00 254
20.00 x 20.00 x 10.00 508 x 508 x 254 16 16 CP2020 CP2020G 18.20 x 18.20 462 x 462 18.50 x 18.50 470 x 470 1 Quarter-turn 10.00 254
20.00 x 24.00 x 10.00 508 x 610 x 254 16 16 CP2420 CP2420G 22.20  x 18.20 464 x 462 18.50 x 22.50 470 x 572 1 Quarter-turn 10.00 254
20.00 x 24.00 x 10.00 508 x 610 x 254 16 16 CP2420 CP2420G 22.20  x 18.20 464 x 462 18.50 x 22.50 470 x 572 1 Quarter-turn 10.00 254
24.00 x 16.00 x 10.00 610 x 406 x 254 16 16 CP2416 CP2416G 22.20  x 14.20 564 x 361 22.50 x 14.50 572 x 368 1 Quarter-turn 12.00 305
24.00 x 16.00 x 10.00 610 x 406 x 254 16 16 CP2416 CP2416G 22.20  x 14.20 564 x 361 22.50 x 14.50 572 x 368 1 Quarter-turn 12.00 305
24.00 x 20.00 x 10.00 610 x 508 x 254 16 16 CP2420 CP2420G 22.20 x 18.20 564 x 462 22.50 x 18.50 572 x 470 1 Quarter-turn 12.00 305
24.00 x 20.00 x 10.00 610 x 508 x 254 16 16 CP2420 CP2420G 22.20 x 18.20 564 x 462 22.50 x 18.50 572 x 470 1 Quarter-turn 12.00 305
24.00 x 24.00 x 10.00 610 x 610 x 254 14 16 CP2424 CP2424G 22.20 x 22.20 564 x 564 22.50 x 22.50 572 x 572 2 Quarter-turn 5.00 127
24.00 x 24.00 x 10.00 610 x 610 x 254 14 16 CP2424 CP2424 22.20 x 22.20 564 x 564 22.50 x 22.50 572 x 572 2 Quarter-turn 5.00 127
24.00 x 30.00 x 10.00 610 x 762 x 254 14 16 CP3024 CP3024G 28.20 x 22.20 716 x 564 22.50 x 28.50 572 x 724 2 Quarter-turn 5.00 127
24.00 x 30.00 x 10.00 610 x 762 x 254 14 16 CP3024 CP3024G 28.20 x 22.20 716 x 564 22.50 x 28.50 572 x 724 2 Quarter-turn 5.00 127
30.00 x 20.00 x 10.00 762 x 508 x 254 14 16 CP3020 CP3020G 28.20 x 18.20 716 x 462 28.50 x 18.50 724 x 470 2 Quarter-turn 5.00 127
30.00 x 20.00 x 10.00 762 x 508 x 254 14 16 CP3020 CP3020G 28.20 x 18.20 716 x 462 28.50 x 18.50 724 x 470 2 Quarter-turn 5.00 127
30.00 x 24.00 x 10.00 762 x 610 x 254 14 16 CP3024 CP3024G 28.20 x 22.20 716 x 564 28.50 x 22.50 724 x 572 2 Quarter-turn 5.00 127
30.00 x 24.00 x 10.00 762 x 610 x 254 14 16 CP3024 CP3024G 28.20 x 22.20 716 x 564 28.50 x 22.50 724 x 572 2 Quarter-turn 5.00 127
30.00 x 30.00 x 10.00 762 x 762 x 254 14 16 CP3030 CP3030G 28.20 x 28.20 716 x 716 28.50 x 28.50 724 x 724 2 Quarter-turn 5.00 127
30.00 x 30.00 x 10.00 762 x 762 x 254 14 16 CP3030 CP3030G 28.20 x 28.20 716 x 716 28.50 x 28.50 724 x 724 2 Quarter-turn 5.00 127
36.00 x 24.00 x 10.00 914 x 610 x 254 14 16 CP3624 CP3624G 34.20 x 22.20 869 x 564 34.50 x 22.50 876 x 572 2 Quarter-turn 5.00 127
36.00 x 24.00 x 10.00 914 x 610 x 254 14 16 CP3624 CP3624G 34.20 x 22.20 869 x 564 34.50 x 22.50 876 x 572 2 Quarter-turn 5.00 127
36.00 x 30.00 x 10.00 914 x 762 x 254 14 16 CP3630 CP3630G 34.20 x 28.20 869 x 716 34.50 x 28.50 876 x 724 2 Quarter-turn 5.00 127
36.00 x 30.00 x 10.00 914 x 762 x 254 14 16 CP3630 CP3630G 34.20 x 28.20 869 x 716 34.50 x 28.50 876 x 724 2 Quarter-turn 5.00 127
42.00 x 24.00 x 10.00 1067 x 610 x 254 14 14 CP2442 CP2442G 22.20 x 40.20 564 x 1021 40.50 x 22.50 1029 x 572 1 3-point 21.00 533
42.00 x 24.00 x 10.00 1067 x 610 x 254 14 14 CP2442 CP2442G 22.20 x 40.20 564 x 1021 40.50 x 22.50 1029 x 572 1 3-point 21.00 533
42.00 x 30.00 x 10.00 1067 x 762 x 254 14 14 CP4230 CP4230G 40.20 x 28.20 1021 x 716 40.50 x 28.50 1029 x 724 1 3-point 21.00 533
42.00 x 30.00 x 10.00 1067 x 762 x 254 14 14 CP4230 CP4230G 40.20 x 28.20 1021 x 716 40.50 x 28.50 1029 x 724 1 3-point 21.00 533
48.00 x 24.00 x 10.00 1219 x 610 x 254 14 14 CP4824 CP4824G 46.20  x 22.20 1173 x 564 46.50 x 22.50 1181 x 572 1 3-point 24.00 610
48.00 x 24.00 x 10.00 1219 x 610 x 254 14 14 CP4824 CP4824G 46.20 x 22.20 1173 x 564 46.50 x 22.50 1181 x 572 1 3-point 24.00 610
20.00 x 20.00 x 12.00 508 x 508 x 305 14 16 CP2020 CP2020G 18.20 x 18.20 462 x 462 18.50 x 18.50 470 x 470 1 Quarter-turn 10.00 254
20.00 x 20.00 x 12.00 508 x 508 x 305 14 16 CP2020 CP2020G 18.20 x 18.20 462 x 462 18.50 x 18.50 470 x 470 1 Quarter-turn 10.00 254
24.00 x 24.00 x 12.00 610 x 610 x 305 14 16 CP2424 CP2424G 22.20 x 22.20 564 x 564 22.50 x 22.50 572 x 572 2 Quarter-turn 5.00 127
24.00 x 24.00 x 12.00 610 x 610 x 305 14 16 CP2424 CP2424G 22.20 x 22.20 564 x 564 22.50 x 22.50 572 x 572 2 Quarter-turn 5.00 127
30.00 x 24.00 x 12.00 762 x 610 x 305 14 16 CP3024 CP3024G 28.20 x 22.20 716 x 564 28.50 x 22.50 724 x 572 2 Quarter-turn 5.00 127
30.00 x 24.00 x 12.00 762 x 610 x 305 14 16 CP3024 CP3024G 28.20 x 22.20 716 x 564 28.50 x 22.50 724 x 572 2 Quarter-turn 5.00 127
30.00 x 30.00 x 12.00 762 x 762 x 305 14 16 CP3030 CP3030 28.20 x 28.20 716 x 716 28.50 x 28.50 724 x 724 2 Quarter-turn 5.00 127
30.00 x 30.00 x 12.00 762 x 762 x 305 14 16 CP3030 CP3030G 28.20 x 28.20 716 x 716 28.50 x 28.50 724 x 724 2 Quarter-turn 5.00 127
36.00 x 24.00 x 12.00 914 x 610 x 305 14 16 CP3624 CP3624G 34.20 x 22.20 869 x 564 34.50 x 22.50 876 x 572 2 Quarter-turn 5.00 127
36.00 x 24.00 x 12.00 914 x 610 x 305 14 16 CP3624 CP3624G 34.20 x 22.20 869 x 564 34.50 x 22.50 876 x 572 2 Quarter-turn 5.00 127
36.00 x 30.00 x 12.00 914 x 762 x 305 14 14 CP3630 CP3630G 34.20 x 28.20 869 x 716 34.50 x 28.50 876 x 724 2 Quarter-turn 5.00 127
36.00 x 30.00 x 12.00 914 x 762 x 305 14 14 CP3630 CP3630G 34.20 x 28.20 869 x 716 34.50 x 28.50 876 x 724 2 Quarter-turn 5.00 127
24.00 x 24.00 x 16.00 610 x 610 x 406 14 16 CP2424 CP2424G 22.20 x 22.20 564 x 564 22.05 x 22.50 572 x 572 2 Quarter-turn 5.00 127
24.00 x 24.00 x 16.00 610 x 610 x 406 14 16 CP2424 CP2424G 22.20 x 22.20 564 x 564 22.50 x 22.50 572 x 572 2 Quarter-turn 5.00 127
30.00 x 24.00 x 16.00 762 x 610 x 406 14 16 CP3024 CP3024G 28.20 x 22.20 716 x 564 28.50 x 22.50 724 x 572 2 Quarter-turn 5.00 127
30.00 x 24.00 x 16.00 762 x 610 x 406 14 16 CP3024 CP3024G 28.20 x 22.20 716 x 564 28.50 x 22.50 724 x 572 2 Quarter-turn 5.00 127
36.00 x 30.00 x 16.00 914 x 762 x 406 14 14 CP3630 CP3630G 34.20 x 28.20 869 x 716 34.50 x 28.50 876 x 724 2 Quarter-turn 5.00 127
36.00 x 30.00 x 16.00 914 x 762 x 406 14 14 CP3630 CP3630G 34.20 x 28.20 869 x 716 34.50 x 28.50 876 x 724 2 Quarter-turn 5.00 127

Catalog numbers ending in 6 are Type 316L stainless steel.
Purchase panels separately. Optional stainless steel, composite and aluminum panels are also available for most sizes.
Optional NEMA style steel and stainless steel panels require conversion kit catalog number CCPM4.

Catalog Number 
CSD20248SS 
CSD20248SS6 
CSD24168SS 
CSD24168SS6 
CSD24208SS 
CSD24208SS6 
CSD24248SS 
CSD24248SS6 
CSD24308SS 
CSD24308SS6 
CSD30208SS 
CSD30208SS6 
CSD30248SS 
CSD30248SS6 
CSD30308SS 
CSD30308SS6 
CSD36248SS 
CSD36248SS6 
CSD36308SS 
CSD36308SS6 
CSD161210SS 
CSD161210SS6 
CSD161610SS 
CSD161610SS6 
CSD162010SS 
CSD162010SS6 
CSD201610SS 
CSD201610SS6 
CSD202010SS 
CSD202010SS6 
CSD202410SS 
CSD202410SS6 
CSD241610SS 
CSD241610SS6 
CSD242010SS 
CSD242010SS6 
CSD242410SS 
CSD242410SS6 
CSD243010SS 
CSD243010SS6 
CSD302010SS 
CSD302010SS6 
CSD302410SS 
CSD302410SS6 
CSD303010SS 
CSD303010SS6 
CSD362410SS 
CSD362410SS6 
CSD363010SS 
CSD363010SS6 
CSD422410SS 
CSD422410SS6 
CSD423010SS 
CSD423010SS6 
CSD482410SS 
CSD482410SS6 
CSD202012SS 
CSD202012SS6 
CSD242412SS 
CSD242412SS6 
CSD302412SS 
CSD302412SS6 
CSD303012SS 
CSD303012SS6 
CSD362412SS 
CSD362412SS6 
CSD363012SS 
CSD363012SS6 
CSD242416SS 
CSD242416SS6 
CSD302416SS 
CSD302416SS6 
CSD363016SS 
CSD363016SS6

CSD303012SS6

30.00 x 30.00 x 10.00 762 x 762 x 254 14 16 CP3030 CP3030G 28.20 x 28.20 716 x 716 28.50 x 28.50 724 x 724 2 Quarter-tu 5.00 127

CSD363010SS 36.00 x 30.00 x 10.00 914 x 762 x 254 14 16 CP3630 CP3630 34.20 x 28.2 869 x 716 34.50 x 28.50 876 x 724 2 uarter-turn 5.00 127

CSD303010SS
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Standard Product  One-Door with Window

Catalog Number AxBxC in. AxBxC mm
Door
Ga.

Body
Ga. Panel

Panel Size
D x E (in.)

Panel Size
D x E (mm)

Mounting
G x H (in.)

Mounting
G x H (mm)

Window Size
M x N (in.)

Window Size
M x N (mm)

Latch
Qty. Style J (in.) J (mm)

CSD12126WSS 12.00 x 12.00 x 6.00 305 x 305 x 152 16 16 CP1212 10.20 x 10.20 259 x 259 10.50 x 10.50 267 x 267 8.74 x 7.10 222 x 180 1 Quarter-turn 6.00 152
CSD16126WSS 16.00 x 12.00 x 6.00 406 x 305 x 152 16 16 CP1612 14.20 x 10.20 361 x 259 14.50 x 10.50 368 x 267 12.74 x 7.10 324 x 180 1 Quarter-turn 8.00 203
CSD20166WSS 20.00 x 16.00 x 6.00 508 x 406 x 152 16 16 CP2016 18.20 x 14.20 462 x 361 18.50 x 14.50 470 x 368 16.74 x 11.10 425 x 282 1 Quarter-turn 10.00 254
CSD20206WSS 20.00 x 20.00 x 6.00 508 x 508 x 152 16 16 CP2020 18.20 x 18.20 462 x 462 18.50 x 18.50 470 x 470 16.74 x 15.10 425 x 384 1 Quarter-turn 10.00 254
CSD20168WSS 20.00 x 16.00 x 8.00 508 x 406 x 203 16 16 CP2016 18.20 x 14.20 462 x 361 18.50 x 14.50 470 x 368 16.74 x 11.10 425 x 282 1 Quarter-turn 10.00 254
CSD20208WSS 20.00 x 20.00 x 8.00 508 x 508 x 203 16 16 CP2020 18.20 x 18.20 462 x 462 18.50 x 18.50 470 x 470 16.74 x 15.10 425 x 384 1 Quarter-turn 10.00 254
CSD24208WSS 24.00 x 20.00 x 8.00 610 x 508 x 203 16 16 CP2420 22.20 x 18.20 564 x 462 22.50 x 18.50 572 x 470 20.74 x 15.10 527 x 384 1 Quarter-turn 12.00 305
CSD24248WSS 24.00 x 24.00 x 8.00 610 x 610 x 203 14 16 CP2424 22.20 x 22.20 564 x 564 22.50 x 22.50 572 x 572 20.74 x 17.68 527 x 449 2 Quarter-turn 5.00 127
CSD30248WSS 30.00 x 24.00 x 8.00 762 x 610 x 203 14 16 CP3024 28.20 x 22.20 716 x 564 28.50 x 22.50 724 x 572 26.74 x 17.68 679 x 449 2 Quarter-turn 5.00 127
CSD161210WSS 16.00 x 12.00 x 10.00 406 x 305 x 254 16 16 CP1612 14.20 x 10.20 361 x 259 14.50 x 10.50 368 x 267 12.74 x 7.10 324 x 180 1 Quarter-turn 8.00 203
CSD201610WSS 20.00 x 16.00 x 10.00 508 x 406 x 254 16 16 CP2016 18.20 x 14.20 462 x 361 18.50 x 14.50 470 x 368 16.74 x 11.10 425 x 282 1 Quarter-turn 10.00 254
CSD202010WSS 20.00 x 20.00 x 10.00 508 x 508 x 254 16 16 CP2020 18.20 x 18.20 462 x 462 18.50 x 18.50 470 x 470 16.74 x 15.10 425 x 384 1 Quarter-turn 10.00 254
CSD242010WSS 24.00 x 20.00 x 10.00 610 x 508 x 254 16 16 CP2420 22.20 x 18.20 564 x 462 22.50 x 18.50 572 x 470 20.74 x 15.10 527 x 384 1 Quarter-turn 12.00 305
CSD242410WSS 24.00 x 24.00 x 10.00 610 x 610 x 254 14 16 CP2424 22.20 x 22.20 564 x 564 22.50 x 22.50 572 x 572 20.74 x 17.68 527 x 449 2 Quarter-turn 5.00 127
CSD302410WSS 30.00 x 24.00 x 10.00 762 x 610 x 254 14 16 CP3024 28.20 x 22.20 716 x 564 28.50 x 22.50 724 x 572 26.74 x 17.68 679 x 449 2 Quarter-turn 5.00 127
CSD202012WSS 20.00 x 20.00 x 12.00 508 x 508 x 305 14 16 CP2020 18.20 x 18.20 462 x 462 18.50 x 18.50 470 x 470 16.74 x 15.10 425 x 384 1 Quarter-turn 10.00 254
CSD302412WSS 30.00 x 24.00 x 12.00 762 x 610 x 305 14 16 CP3024 28.20 x 22.20 716 x 564 28.50 x 22.50 724 x 572 26.74 x 17.68 679 x 449 2 Quarter-turn 5.00 127
Purchase panels separately.
Optional NEMA style steel and stainless steel panels require conversion kit catalog number CCPM4.
Material is stainless steel Type 304.
For Conductive Panels, add a “G” to the panel catalog number.
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CompactLogix System

Logix Controllers Comparison
Characteristic ControlLogix®

1756-L83E, 1756-L85E

ControlLogix
1756-71, 1756-L72, 1756-L73, 
1756-L73XT, 1756-L74, 1756-L75

GuardLogix®
1756-L72S, 1756-L73S, 1756-L73S

Armor™ ControlLogix
1756-L71EROM, 1756-L72EROM

Armor™ GuardLogix®
1756-L71EROMS, 1756-L72EROMS

CompactLogix™
1769-L30ER, 
1769-L30ER-NSE, 
1769-L30ERM, 1769-L33ER, 
1769-L33ERM, 1769-L36ERM

Compact GuardLogix
1769-L30ERMS, 
1769-L33ERMS, 
1769-L36ERMS

CompactLogix
1769-L24ER-BB1B, 
1769-L24ER-QBFC1B, 
1769-L27ERM-QBFC1B

CompactLogix
1769-L16ER-BB1B, 
1769-L18ER-BB1B, 
1769-L18ERM-BB1B
1769-L19ER-BB1B

Controller tasks:
• Continuous
• Periodic
• Event

• 32
• 1000 programs/task

• 32
• 100 programs/task

• 32
• 100 programs/task

• 32
• 100 programs/task

• 32
• 100 programs/task

• 32
• 100 programs/

task

Event tasks Consumed tag, EVENT 
instruction triggers, 
Module Input Data 
changes, and motion 
events

Consumed tag, EVENT instruction 
triggers, Module Input Data 
changes, and motion events

Consumed tag, EVENT instruction 
triggers, Module Input Data 
changes, and motion events

Consumed tag, EVENT 
instruction triggers and motion 
events

Consumed tag, EVENT 
instruction triggers and 
motion events

Consumed tag, 
EVENT instruction 
triggers and motion 
events

User memory • 1756-L83E: 10 MB
• 1756-L85E: 40 MB

• 1756-L71: 2 MB 
• 1756-L72: 4 MB
• 1756-L73: 8 MB 

1756-L73XT: 8 MB
• 1756-L74: 16 MB
• 1756-L75: 32 MB
• 1756-L71S: 2 MB + 1 MB 

safety
• 1756-L72S: 4 MB +2 MB safety
• 1756-L73S: 8 MB +4 MB safety

• 1756-L71EROM: 2 MB
• 1756-L71EROMS: 2 MB +

1 MB safety
• 1756-L72EROM: 4 MB
• 1756-L72EROMS: 4 MB + 

2 MB safety

• 1769-L30ER, 
1769-L30ER-NSE, 
1769-L30ERM: 1 MB

• 1769-L33ER, 
1769-L33ERM: 2 MB

• 1769-L36ERM: 3 MB
• 1769-L30ERMS: 1 MB + 

0.5 MB safety
• 1769-L33ERMS: 2 MB + 

1 MB safety
• 1769-L36ERMS: 3 MB + 

1.5 MB safety

• 1769-L24ER: 750 KB
• 1769-L27ERM: 1 MB

• 1769-L16ER: 
384 KB

• 1769-L18ER, 
1769-L18ERM: 
512 KB

• 1769-
L19ER-BB1B: 
1 MB

Built-in ports • Dual-port 
EtherNet/IP™

• 1 port USB client

 1 port USB Client • Dual-port EtherNet/IP
• 1 port USB client

• Dual-port EtherNet/IP
• 1 port USB Client

• Dual-port 
EtherNet/IP

• 1 port USB Client

• Dual-port
EtherNet/IP

• 1 port USB Client

Communication options • EtherNet/IP
• ControlNet™
• DeviceNet™
• Data Highway Plus™
• Remote I/O
• SynchLink™
• USB Client

• EtherNet/IP
• ControlNet
• DeviceNet
• Data Highway Plus
• Remote I/O
• SynchLink 
• USB Client

• EtherNet/IP
• ControlNet
• DeviceNet
• Data Highway Plus
• Remote I/O
• SynchLink
• USB Client

• EtherNet/IP
– Embedded switch
– Single IP address

• DeviceNet
• USB Client

•  EtherNet/IP
– Embedded

switch
– Single IP address

• DeviceNet
• USB Client

• EtherNet/IP
– Embedded 

switch
– Single IP 

address
• USB Client

Controller resources • 1756-L83E: 100 
EtherNet/IP nodes

• 1756-L85E: 300 
EtherNet/IP nodes

500 connections 500 connections 256 connections 256 connections 256 connections

Controller redundancy None Full support None Backup via DeviceNet Backup via DeviceNet None

Integrated motion EtherNet/IP EtherNet/IP EtherNet/IP EtherNet/IP EtherNet/IP EtherNet/IP
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CompactLogix Controllers

CompactLogix Communication 
Options

CompactLogix Integrated 
Motion

Additional Local I/O Modules

CompactLogix Power Supplies

Select a controller:
• Standard CompactLogix controller
• Safety Compact GuardLogix controller

Select:
• Networks
• Communication interfaces
• Associated cables and network equipment

Select:
• A CompactLogix 5370 controller for integrated motion on an 

EtherNet/IP network
• Drives, motors, and accessories (use the Motion Analyzer 

tool)

Select:
• 1734 POINT I/O™ or 1769 Compact I/O™ modules
• Associated cables and accessories

Select:
• Additional 1769 power supplies as needed

Page 6

Page 12

Page 14

Page 19

Page 25

1

2

3

4

5
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CompactLogix Controllers Overview

The CompactLogix system is designed to provide a Logix solution for small and mid-size applications. Typically, these 

applications are machine-level control applications. A simple system can consist of a standalone controller with one bank of I/O 

modules and DeviceNet communication. In a more complex system, add other networks, motion control, and safety control. As 

part of the Integrated Architecture® system, the CompactLogix controllers use the same programming software, network 

protocol, and information capabilities as all Logix controllers, providing a common development environment for all control 

disciplines. 

• The CompactLogix 5370 L3 controllers deliver scalable, affordable control ideal for applications from small standalone

equipment to high-performance indexing tables, process skids, case packers and erectors, and packaging. The

CompactLogix 5370 L3 controllers also provide a truly integrated motion solution.

• The CompactLogix 5370 L2 controllers combine the power of the Logix architecture with the flexibility of Compact I/O

modules. From small standalone equipment to higher performance applications, these controllers are ideal for assembly

machines, hoisting systems, process skids, indexing tables, and packaging.

• The CompactLogix 5370 L1 controllers combine the power of the Logix architecture with the flexibility of POINT I/O. Ideal 

for small to mid-size machines, these controllers offer value to customers looking for the benefits of Integrated

Architecture in a lower-cost system.

CompactLogix 5370 System on an EtherNet/IP Network

The CompactLogix 5370 L2 and L3 controllers support DeviceNet connectivity.

Stratix 5700™ CompactLogix 5370

PanelView™ Plus 7

Kinetix® 5500 PowerFlex® 527
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Compact GuardLogix Controllers Overview

The Compact GuardLogix controller provides safety control to achieve SIL CL3 according to EN62061 / EN 61511-1 / IEC 61508 

and PLe according to EN ISO 13849-1.

LINK 1 LINK 2

MOD NET

0

2

1

13

14

4

3

11

12

6

5

P
W
R

9

7 8

0

2

46

8
X10

X1X100

10

15

0

2

46

8

0

2

46

8

EtherNet/IP

SAFETY

L36ERMS

CPU
SFTY RUN

SFTY TASK

SFTY LOCK

SFTY OK

GuardCompact LogixGuardCompact Logix

1 (Front)
2 (Rear)

Stratix 5700
Compact GuardLogix 5370

Kinetix 5500 PowerFlex 525

PanelView Plus 7

1732 ArmorBlock® I/O

1794 POINT Guard I/O™
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CompactLogix Controllers

The CompactLogix platform brings together the benefits of the 

Logix platform— common programming environment, 

common networks, common control engine—in a small 

footprint with high performance. Combined with Compact I/O 

modules, the CompactLogix platform is perfect for tackling 

smaller, machine-level control applications, with or without 

simple motion, with unprecedented power and scalability. A 

CompactLogix platform is ideal for systems that require 

standalone and system-connected control over EtherNet/IP, 

ControlNet, or DeviceNet networks.

For detailed specifications, see CompactLogix Controllers 

Specifications Technical Data, publication 1769-TD005.

Characteristic CompactLogix 5370 L1 
Controllers

CompactLogix 5370 L2 
Controllers

CompactLogix 5370 L3 
Controllers

Controller application Small applications

Embedded 1734 I/O modules

Small applications

Embedded 1769 I/O modules

General purpose

Controller tasks 32; 100 programs/task 32; 100 programs/task 32; 100 programs/task

Event tasks Consumed tag, EVENT instruction, 
embedded inputs, remote I/O, axis, 
and motion event triggers 

Consumed tag, EVENT instruction, 
remote I/O, axis, and motion event 
triggers 

Consumed tag, EVENT instruction, 
remote I/O, axis, and motion event 
triggers 

User memory • 1769-L16ER-BB1B: 384 KB
• 1769-L18ER-BB1B, 

1769-L18ERM-BB1B: 512 KB 
• 1769-L19ER-BB1B: 1 MB

• 1769-L24ER-QB1B, 
1769-L24ER-QBFC1B: 750 KB

• 1769-L27ERM-QBFC1B: 1 MB

• 1769-L30ER, 1769-L30ERM, 
1769-L30ER-NSE: 1MB

• 1769-L33ER, 1769-L33ERM: 2 MB
• 1769-L36ERM: 3 MB
• 1769-L30ERMS: 1 MB + 0.5 MB 

safety
• 1769-L33ERMS: 2 MB + 1 MB 

safety
• 1769-L36ERMS: 3 MB + 1.5 MB 

safety

Built-in ports • 2 EtherNet/IP(1)

• 1 USB

(1) CompactLogix 5370 controllers have two EtherNet/IP ports to connect to an EtherNet/IP network. The ports carry the same network traffic as part of the embedded switch of 

the controller. The controller uses only one IP address.

• 2 EtherNet/IP(1)

• 1 USB
• 2 EtherNet/IP(1)

• 1 USB

Communication options • Dual-port EtherNet/IP • Dual-port EtherNet/IP
• DeviceNet

• Dual-port EtherNet/IP (standard
and safety)

• DeviceNet (standard)
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CompactLogix 5370 L1 Controllers with Embedded I/O

The CompactLogix 5370 L1 controller comes with:

• A built-in, 24V DC nonisolated power supply.(1)

• Dual EtherNet/IP ports for linear and ring topologies.

• USB port for firmware download and programming.

• Embedded digital I/O (16 DC inputs, 16 DC outputs).

• Support for 1734 POINT I/O.

(1) For more information on how to connect a 24V DC power source to the 24V DC nonisolated power supply of the CompactLogix 5370 L1 controller, see the CompactLogix 5370 Controllers User Manual, 

publication 1769-UM021.

Characteristic 1769-L16ER-BB1B 1769-L18ER-BB1B 1769-L18ERM-BB1B 1769-L19ER-BB1B

Available user memory 384 KB 512 KB 512 KB 1 MB

Memory card • 1784-SD1 (1 GB), shipped with controller
• 1784-SD2 (2 GB)

Communication ports • 2 EtherNet/IP
• 1 USB

Embedded I/O • 16 sinking 24V DC digital input points
• 16 sourcing 24V DC digital output points

EtherNet/IP connections • 256 EtherNet/IP
• 120 TCP 

• 256 EtherNet/IP
• 120 TCP

• 256 EtherNet/IP
• 120 TCP

EtherNet/IP nodes in one Studio 
5000 Logix Designer® application, 
max

4 8

Integrated motion on an EtherNet/IP 
network

— Supports up to 2 axes —

Module expansion capacity 6 POINT I/O modules 8 POINT I/O modules 8 POINT I/O modules

Battery None

Embedded power supply 10…28.8V DC

24V DC nominal

Programming software support • Version 20 - For controllers that use firmware revision 20.

• Version 21 or later - For controllers that use firmware revision 21 or later.

Version 28 or later - For controllers 
that use firmware version 28 or later.
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CompactLogix 5370 L2 Controllers with Embedded I/O

The CompactLogix 5370 L2 controller comes with:

• A built-in, 24V DC power supply.

• Dual EtherNet/IP ports for linear and ring topologies.

• USB port for firmware download and programming.

• A combination of embedded digital, analog, and high-speed counter I/O.

• A 1769-ECR right-end cap.

• Support for 1769 Compact I/O.

These controllers replace previous catalog numbers.

Characteristic 1769-L24ER-QB1B 1769-L24ER-QBFC1B 1769-L27ERM-QBFC1B

Available user memory 0.75 MB 0.75 MB 1 MB

Memory card • 1784-SD1 (1 GB), shipped with controller
• 1784-SD2 (2 GB)

Communication ports • 2 EtherNet/IP
• 1 USB

Embedded I/O • 16 sinking/sourcing 24V DC digital input 
points

• 16 sourcing 24V DC digital output points

• 16 sinking/sourcing 24V DC digital input points
• 16 sourcing 24V DC digital output points
• 4 universal analog input points
• 2 analog output points
• 4 high-speed counters

EtherNet/IP connections • 256 EtherNet/IP
• 120 TCP

• 256 EtherNet/IP
• 120 TCP

• 256 EtherNet/IP
• 120 TCP

EtherNet/IP nodes in one Logix 
Designer application, max

8 16

Integrated motion on an EtherNet/IP 
network

— — Supports up to 4 axes

Module expansion capacity 4 1769 modules

Battery None

Embedded power supply 24V DC

Programming software support • Version 20 - For controllers that use firmware revision 20.

• Version 21 or later - For controllers that use firmware revision 21 or later.

New Controller Replaces Previous Controller Differences

1769-L24ER-QBFC1B 1769-L23-QBFC1B

1769-L23E-QBFC1B

• Additional memory
• Integrated motion on EtherNet/IP support (1769-L27ERM-QBFC1B)
• USB port instead of RS-232 port
• Dual-port EtherNet/IP support
• SD card support addition
• Support for additional expansion I/O modules

1769-L24ER-QB1B 1769-L23E-QB1B

1769-L27ERM-QBFC1B 1769-L23E-QBFC1B
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CompactLogix 5370 L3 Controllers

In a CompactLogix 5370 L3 controller system, the 1769 I/O modules can be placed to 

the left and the right of the power supply. As many as eight modules can be placed 

on each side of the power supply. The CompactLogix 5370 L3 controller comes with:

• Dual EtherNet/IP ports for linear and ring topologies.

• USB port for firmware download and programming.

• Support for 1769 Compact I/O.

These controllers replace previous catalog numbers.

Use the 1769-L30ER-NSE controller for mining applications. You can deplete the residual stored energy of the 1769-L30ER-NSE 

controller to 200 μJ or less before you transport it into or out of a mine. The 1769-L30ER-NSE controller does not maintain the 

real-time clock on power cycle.

Characteristic 1769-L30ER 1769-L30ERM 1769-L30ER-NSE 1769-L33ER 1769-L33ERM 1769-L36ERM

Available user memory 1 MB 1 MB 1 MB

No capacitor

2 MB 2 MB 3 MB

Memory card 1784-SD1 (1 GB), shipped with controller

1784-SD2 (2 GB)

Communication ports • 2 EtherNet/IP
• 1 USB

EtherNet/IP connections • 256 EtherNet/IP
• 120 TCP

• 256 EtherNet/IP
• 120 TCP

• 256 EtherNet/IP
• 120 TCP

• 256 EtherNet/IP
• 120 TCP

• 256 EtherNet/IP
• 120 TCP

• 256 EtherNet/IP
• 120 TCP

EtherNet/IP nodes in one Logix 
Designer application, max

16 32 48

Integrated motion on an EtherNet/IP 
network

— Supports up to 4 axes — — Supports up to 8 axes Supports up to 16 axes

Module expansion capacity 8 1769 modules

1 bank of modules

16 1769 modules

2 banks of modules

30 1769 modules

3 banks of modules

Battery None

Power supply distance rating 4 modules 4 modules 4 modules

Programming software support • Version 20 - For controllers that use firmware revision 20.

• Version 21 or later - For controllers that use firmware revision 21 or later.

New Controller(1)

(1) IMPORTANT: Typically, you can use any of the new controllers that are listed in each row as replacements for any of the previous controllers that are listed in the corresponding cell to the right. For example, you can replace a 

1769-L32E with a 1769-L30ER, 1769-L30ERM, or 1769-L30ER-NSE controller.

In some rare cases, system configuration prevents controller replacement as shown in the previous table. For example, if your system uses a 1769-L32E controller with 12 expansion modules, you cannot replace that 

controller with a 1769-L30ER, 1769-L30ERM, or 1769-L30ER-NSE controller. Those controllers support no more than 8 expansion modules. You must replace the 1769-L32E controller with a 1769-L33ER, 1769-L33ERM, or 

1769-L36ERM controller.

We recommend that before you upgrade your controllers, consider your application requirements to verify that the replacements listed previously apply.

Replaces Previous Controller Differences

1769-L30ER

1769-L30ERM

1769-L30ER-NSE

1769-L31

1769-L32C(2)

1769-L32E

(2) Requires converting from ControlNet connections to EtherNet/IP connections.

• Additional memory
• Integrated motion on EtherNet/IP support (1769-L30ERM, 1769-L33ERM, 

1769-L36ERM)
• USB port instead of RS-232 port
• Dual-port EtherNet/IP support
• SD card instead of CompactFlash card

1769-L33ER

1769-L33ERM

1769-L35CR(2)

1769-L35E

1769-L36ERM Any previous 1769-L3x controller
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Compact GuardLogix 5370 Controllers

In a Compact GuardLogix 5370 controller system, the 1769 I/O modules can be placed to the left and 

the right of the power supply. As many as eight modules can be placed on each side of the power 

supply. The CompactLogix 5370 L3S controller comes with:

• Dual EtherNet/IP ports for ring topologies.

• USB port for firmware download and programming.

• Safety control to achieve SIL 3/PLe according to ISO 13849.

• Support for1769 Compact I/O.

Characteristic 1769-L30ERMS 1769-L33ERMS 1769-L36ERMS

Available user memory • 1 MB (standard)
• 0.5 MB (safety)

• 2 MB (standard)
• 1 MB (safety)

• 3 MB (standard)
• 1.5 MB (safety)

Memory card • 1784-SD1 (1 GB), shipped with controller
• 1784-SD2 (2 GB)

Communication ports • 2 EtherNet/IP
• 1 USB

EtherNet/IP connections • 256 EtherNet/IP
• 120 TCP

EtherNet/IP nodes in one Logix 
Designer application, max

16 32 48

Integrated motion on an EtherNet/IP 
network

Supports up to 4 axes Supports up to 8 axes Supports up to 16 axes

Module expansion capacity 8 1769 modules

1 bank of modules

16 1769 modules

2 banks of modules

30 1769 modules

3 banks of modules

Battery None

Power supply distance rating 4 modules

Programming software support Version 28 or later - For controllers that use firmware revision 28 or later.
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Controller Memory Use

These equations provide an estimate of the memory that is needed for a CompactLogix controller. These numbers are 

rough estimates.

Reserve 20…30% of the controller memory for future expansion.

Controller tasks _____ * 4000 = _____ bytes (minimum 1 task) 

Digital I/O points _____ * 400 = _____ bytes 

Analog I/O points _____ * 2600 = _____ bytes 

DeviceNet modules(1)

(1) The first DeviceNet module is 7400 bytes. Additional DeviceNet modules are 5800 bytes each.

_____ * 7400 = _____ bytes 

Other communication modules(2)

(2) Count the communication modules in the system, not just those modules in the local chassis. This total includes device connection modules, adapters, and ports on 

PanelView terminals.

_____ * 2000 = _____ bytes 

Motion axes _____ * 8000 = _____ bytes 

FactoryTalk® alarm instruction _____ * 1000 = _____ bytes (per alarm) 

FactoryTalk subscriber _____ * 10000 = _____ bytes 
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CompactLogix Communication Options

You can configure your system for information exchange between a range of devices and computing platforms and operating 

systems. Select a CompactLogix controller with integrated communication or the appropriate communication module.

For detailed specifications, see:

• CompactLogix Controllers Specifications Technical Data, publication 1769-TD005.

• CompactLogix Communication Modules Specifications Technical Data, publication 1769-TD007.

EtherNet/IP Communication Options

The Ethernet Industrial network protocol (EtherNet/IP) is an open industrial-networking standard that supports real time 

I/O messaging and message exchange. The EtherNet/IP network uses off-the-shelf Ethernet communication chips and physical 

media.

Dual-port EtherNet/IP support embeds switch technology directly in the controller to so the controller can operate on star, 

linear, or ring EtherNet/IP topologies.

DeviceNet Communication Options

The DeviceNet network is an open, low-level network that provides connections between simple industrial devices (such as 

sensors and actuators) and higher-level devices (such as controllers and computers).

Cat. No. Description Communication Rate Logix Resources(1)

(1) The number of nodes that are listed for CompactLogix 5370 controllers represents the maximum number of EtherNet/IP nodes you can include in a controller project for those controllers. For example, in a 

controller project that uses a 1769-L18ERM-BB1B controller, you can add as many as eight EtherNet/IP nodes to the project.

TCP/IP Connections

1769-L16ER-BB1B, CompactLogix 5370 L1 controller with integrated EtherNet/IP dual-
port, POINT I/O form factor

10/100 Mbps 4 nodes

256 EtherNet/IP connections

120

1769-L18ER-BB1B, 
1769-L18ERM-BB1B

8 nodes

256 EtherNet/IP connections

1769-L19ER-BB1B

1769-L24ER-BB1B, 
1769-L24ER-QBFC1B

CompactLogix 5370 L2 controller with integrated EtherNet/IP dual-
port, Compact I/O form factor

10/100 Mbps 8 nodes

256 EtherNet/IP connections

120

1769-L27ERM-QBFC1B 10/100 Mbps 16 nodes

256 EtherNet/IP connections

1769-L30ER, 1769-L30ERM, 
1769-L30ERMS

CompactLogix 5370 L3 controller with integrated EtherNet/IP dual-port 10/100 Mbps 16 nodes

256 EtherNet/IP connections

120

1769-L33ER, 1769-L33ERM, 
1769-L33ERMS

32 nodes

256 EtherNet/IP connections

1769-L36ERM, 1769-L36ERMS 48 nodes

256 EtherNet/IP connections

1769-AENTR 1769 EtherNet/IP adapter 10/100 Mbps 128 EtherNet/IP connections 96

Cat. No. Description Communication Rate Number of Nodes

1769-SDN Compact I/O DeviceNet scanner 125 Kbps (500 m max)
250 Kbps (250 m max)
500 Kbps (100 m max) 

64

1769-ADN Compact I/O DeviceNet adapter
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Serial Communication Options

These CompactLogix controllers support serial communication.

Modbus Support

To access a Modbus TCP network, connect through the embedded Ethernet port of the CompactLogix 5370 controllers and 

execute a ladder-logic routine. For more information, see Knowledgebase document 470365 at

http://www.rockwellautomation.com/knowledgebase/.

To access a Modbus RTU network, connect through the serial port (if available) and execute a ladder-logic routine. For more 

information, see Using Logix5000™ Controllers as Masters or Slaves on Modbus Application Solution, publication CIG-AP129.

Cat. No. Serial Options

1769-L16ER-BB1B, 1769-L18ER-BB1B, 1769-L18ERM-BB1B, 
1769-L19ERM-BB1B

1734-232ASC module for an RS-232 serial interface

1734-485 ASC module for an RS-422 and RS-485 serial device

1769-L24ER-BB1B, 1769-L24ER-QBFC1B 1769-ASCII module for an ASCII interface to RS-232, RS-422, and RS-485 devices

1769-SM2 module for a Modbus RTU interface1769-L27ERM-QBFC1B

1769-L30ER, 1769-L30ERM, 1769-L30ERMS

1769-L33ER, 1769-L33ERM, 1769-L33ERMS

1769-L36ERM, 1769-L36ERMS
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CompactLogix Integrated Motion

The Logix architecture supports motion control components that work in a wide variety of machine architectures.

• Integrated motion on EtherNet/IP supports a connection to Ethernet drives.

• The Kinetix integrated-motion solution uses a SERCOS interface module to perform multi-axis, synchronized motion.

• Logix integrated motion supports the analog family of servo modules for controlling drives/actuators.

• Networked motion provides the ability to connect via the DeviceNet network to one axis drive to perform point-to-point 

indexing.

For more information, see the:

• Motion Analyzer CD to size your motion application and to make final component selection. Download the software

from http://www.ab.com/motion/software/analyzer.html.

• Kinetix Motion Control Selection Guide, publication GMC-SG001, to verify drive, motor, and accessory specifications.

Some CompactLogix 5370 controllers support integrated motion on an EtherNet/IP network. Select the controller with 

sufficient axis-support for your application.

Motion Feature 1769-L30ERM, 1769-L30ERMS, 
1769-L33ERM, 1769-L33ERMS, 
1769-L36ERM, 1769-L36ERMS

1769-L27ERM-QBFC1B 1769-L18ERM-BB1B

EtherNet/IP sequence of events for software 
registration

Yes Yes Yes

Kinematics Yes Yes Yes

Integrated motion on an EtherNet/IP network Yes Yes Yes

Indexing Yes with AMCI 1769-3602 pulse-train output 
module

Yes with AMCI 1769-3602 pulse-train output 
module

Yes with one of these pulse-train output 
modules:
• AMCI 1734-3401
• AMCI 1734-3401L

Load observer (with only Kinetix 6500 drives) Yes Yes Yes

Total axis count 100 100 100

Virtual axis, max. 100 100 100

EtherNet/IP axis, max. 16 4 2

EtherNet/IP feedback, VHz, torque, or velocity 
axis, max.

48 16 8
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Compact GuardLogix Integrated Safety

The Compact GuardLogix controller provides safety control to achieve SIL 3/PLe according to ISO 13849. A major benefit of this 

system is that it is still one project, safety and standard together.

During development, safety and standard have the same rules, multiple programmers, online editing, and forcing are all 

possible. Once the project is tested and ready for final validation, you apply the safety application signature and safety-lock the 

application to set the safety task to a SIL 3 integrity level, which the GuardLogix controller enforces. When safety memory is 

locked and protected, the safety logic cannot be modified and all safety functions operate with SIL 3 integrity. On the standard 

side of the GuardLogix controller, all functions operate like a regular Logix controller. Thus online editing, forcing, and other 

activities are all possible.

With this level of integration, standard logic and external devices, like HMIs or other controllers, can read safety memory, 

eliminating the need to condition safety memory for use elsewhere. The result is easy system-wide integration and the ability to 

display safety status on displays or marquees. Use Guard I/O modules for field device connectivity. For safety interlocking 

between GuardLogix controllers use Ethernet or ControlNet networks. Multiple GuardLogix controllers can share safety data for 

zone to zone interlocking, or one GuardLogix controller can use remote distributed safety I/O between cells/areas.

The Compact GuardLogix controller has these safety-related features and the standard features of a CompactLogix controller.

Application Description

SIL 1, 2, 3 The Compact GuardLogix controller system is type-approved and certified for use in safety applications up to and including SIL 3 according to IEC 61508, and 
applications up to and including PLe/Cat.4 according to ISO 13849-1. For more information, see:
• GuardLogix Controllers User Manual, publication 1769-UM022.
• GuardLogix 5570 and Compact GuardLogix 5370 Controller Safety Systems Safety Reference Manual, publication 1756-RM099.
• Compact GuardLogix Controllers User Manual, publication 1768-UM002.
• GuardLogix Safety Application Instruction Set Reference Manual, publication 1756-RM095.

Characteristic 1769-L30ERMS 1769-L33ERMS 1769-L36ERMS 1768-L43S 1768-L45S

Available user memory 1 MB standard

0.5 MB safety

2 MB standard

1 MB safety

3 MB standard

1.5 MB safety

2 MB standard

0.5 MB safety

3 MB standard

1 MB safety

Communication options • Dual-port EtherNet/IP (standard and safety)
• DeviceNet (standard)

• EtherNet/IP (standard 
and safety)

• ControlNet (standard 
and safety)

• DeviceNet (standard)

• EtherNet/IP (standard 
and safety)

• ControlNet (standard 
and safety)

• DeviceNet (standard)

Programming languages • Standard task: all languages
• Safety task: relay ladder, safety application instructions
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Additional Local I/O Modules

1734 POINT I/O Modules

Additional 1734 POINT I/O modules can be installed 

on a CompactLogix 5370 L1 controller. The POINT I/O 

family is ideal for applications where flexibility and 

low cost of ownership are key for successful control 

system design and operation. 

The base (A) mounts onto the DIN rail and provides 

the backplane. The POINT I/O module (B) snaps into 

the base. The removable terminal block (C) also 

snaps into the base and provides the wiring and 

terminations for field-side connections, and system 

power for the backplane.

1734 AC Digital Modules

1734 DC Digital Modules

Cat. No. Inputs/Outputs Voltage Category Wiring Base POINTBus™ Current @ 
5V DC

1734-IA2 2 inputs, nonisolated, sink 120V AC 1734-TB, 1734-TBS, 1734-TOP, 1734-TOPS 75 mA

1734-IA4 4 inputs, nonisolated, sink

1734-IM2 2 inputs, nonisolated, sink 220V AC 1734-TB, 1734-TBS, 1734-TOP, 1734-TOPS 75 mA

1734-IM4 4 inputs, nonisolated, sink

1734-OA2 2 outputs, nonisolated, source 120/220V AC 1734-TB, 1734-TBS, 1734-TOP, 1734-TOPS 75 mA

1734-OA4 4 outputs, nonisolated, source

Cat. No. Inputs/Outputs Voltage Category Wiring Base POINTBus Current @ 
5V DC

1743-IB2 2 inputs, sink 24V DC 1734-TB, 1734-TBS 75 mA

1734-IB4 4 inputs, sink

1734-IB4D 4 inputs, sink, diagnostic 24V DC 1734-TB, 1734-TBS, 1734-TOP, 1734-TOPS 50 mA

1734-IB8 8 inputs, sink 24V DC 1734-TB, 1734-TBS 75 mA

1734-IB8S 8 inputs, sink, safety 24V DC 1734-TB,1734-TOP 175 mA

1734-IV2 2 inputs, source 24V DC 1734-TB,1734-TBS 75 mA

1734-IV4 4 inputs, source

1734-IV8 8 inputs, source
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1734 Relay Contact Output Modules

1734 Analog and Temperature Modules

1734-OB2 2 outputs, nonisolated, source 12/24V DC 1734-TB, 1734-TBS 75 mA

1734-OB2E 2 outputs, nonisolated protected, source

1734-OB4 4 outputs, nonisolated, source

1734-OB4E 4 outputs, nonisolated protected, source

1734-OB8 8 outputs, nonisolated, source

1734-OB8E 8 outputs, nonisolated protected, source

1734-OB8S 8 outputs, safety 24V DC 1734-TB,1734-TOP 190 mA

1734-OV2E 2 outputs, nonisolated protected, sink 12/24V DC 1734-TB, 1734-TBS 75 mA

1734-OV4E 4 outputs, nonisolated protected, sink

1734-OV8E 8 outputs, nonisolated protected, sink

Cat. No. Inputs/Outputs Voltage Range Wiring Base POINTBus Current @ 
5V DC

1734-OW2 2 Form A (normally open) relays 5…28.8V DC @ 2.0 A

48V DC @ 0.5 A

125V DC @ 0.25 A

125V DC @ 2.0 A

240V AC @ 2.0 A

1734-TB,1734-TBS 80 mA

1734-OW4 4 Form A (normally open) relays 

1734-OX2 2 Form C isolated (normally open; normally closed) 
electromechanical relays

100 mA

Cat. No. Inputs/Outputs Range Resolution Wiring Base POINTBus Current @ 
5V DC

1734-IE2C 2 single-ended, nonisolated, 
current

4…20 mA

0…20 mA

16 bits over 0…21 mA

0.32 A/cnt

1734-TB, 1734-TBS 75 mA

1734-IE2V 2 single-ended, nonisolated, 
voltage

0…10V (-0.0V under, +0.5V 
over)

±10V (-0.5V under, +0.5V over)

15 bits plus sign

320 V/cnt in unipolar or bipolar 
mode

1734-IE4C 4 single-ended, nonisolated, 
current

4…20 mA

0…20 mA

16 bits - over 0…21 mA

0.32 A/cnt

1734-IE4S 4 inputs, single-ended,
safety rated

0…20 mA, 4…20 mA
±5V, 0…5V, ±10V, 0…10V

12 bits 1734-TB, 1734-TBS, 
1734-TOP, 1734-TOPS, 
1734-TOP3, 1734-TOP3S

110 mA

1734-IE8C 8 single-ended, nonisolated, 
current

4…20 mA

0…20 mA

16 bits - over 0…21 mA

0.32 A/cnt

1734-TB, 1734-TBS 75 mA

1734-IR2 2 single-ended, nonisolated 0…600 16 bits

9.5 m /cnt

0.03 °C/cnt (Pt385 @ 25 °C)

[0.05 °F/cnt (Pt385 @ 77 °F)]

1734-TB, 1734-TBS, 
1734-TOP, 1734-TOPS

220 mA

1734-IR2E 2 single-ended, nonisolated, 
protected

0…220 16 bits

2.4 m /cnt

0.006 °C/cnt (Pt385 @ 25 °C)

[0.0114 °F/cnt (Pt385 @ 77 °F)]

Cat. No. Inputs/Outputs Voltage Category Wiring Base POINTBus Current @ 
5V DC
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1734 Counter Modules

1734 Self-configurable Modules

1734 Communication and Specialty Modules

1734-IT2I 2 differential, individually isolated Sensors B, C, E, J, K, N, R, S, T 15 bits plus sign

2.5 V/cnt

1734-TBCJC 175 mA

1734-OE2C 2 single-ended, nonisolated, 
current

4…20 mA

0…20 mA

13 bits over 0…21mA

2.5 A/cnt (average)

3…2.7 A/cnt (typical range)

1734-TB, 1734-TBS, 
1734-TB3, 1734-TB3S

75 mA

1734-OE2V 2 single-ended, nonisolated, 
voltage

0…10V (-0.0V under, +0.5V 
over)

±10V (-0.5V under, +0.5V over)

14 bits (13 plus sign)

1.28 mV/cnt in unipolar or 
bipolar mode

1734-OE4C 4 single-ended, nonisolated, 
current

4…20 mA

0…20 mA

16 bits over 0…21 mA

0.32 A/cnt)

Cat. No. Inputs/Outputs Range Frequency Wiring Base POINTBus Current @ 
5V DC

1734-IJ 1 - 1 group of A/Areturn, 
B/Breturn and Z/Zreturn

5V DC 1.0 MHz counter and encoder X1

500 kHz encoder X2 (no filter

250 kHz encoder X4 (no filter)

1734-TB, 1734-TBS, 
1734-TB3, 1734-TB3S

160 mA

1734-IK 1 - 1 group of A/Areturn, 
B/Breturn and Z/Zreturn

15…24V DC 160 mA

1734-VHSC24 1 - 1 group of A/Areturn,
B/Breturn and Z/Zreturn

15…24V DC 180 mA

1734-VHSC5 1 - 1 group of A/Areturn, 
B/Breturn and Z/Zreturn

5V DC 180 mA

Cat. No. Inputs/Outputs Voltage Category Wiring Base POINTBus Current @ 
5V DC

1734-8CFG 8 self-configurable 24V DC 1734-TB, 1734-TBS, 1734-TOP, 1734-TOPS 100 mA

Cat. No. Description Wiring Base POINTBus Current

1734-AENT The single port adapter connects POINT I/O modules to the Ethernet network. N/A

1734-AENTR The adapter connects POINT I/O modules to a linear or DLR network and uses two copper network ports to 
connect to the network.

N/A

1734-232ASC The 1734-232ASC and 1734-485ASC serial interface modules offer a serial-link communication interface 
solution for peripheral products with RS-232 (only 1734-232ASC), RS-485, and RS-422 ports (only 
1734-485ASC.)

1734-TB, 1734-TBS 75 mA

1734-485ASC

1734-ARM The 1734-ARM address reserve module reserves address and slot numbers to maintain a numbering scheme of 
a system. The 1734-ARM has no module configuration and does not communicate I/O data.

1734-TB, 1734-TBS 75 mA

1734-CTM The common terminal module (1734-CTM) and voltage terminal module (1734-VTM) expand the termination 
capabilities of POINT I/O modules. Install the modules to support higher density (8 channel) POINT I/O 
modules.

1734-TB, 1734-TBS, 
1734-TOP, 1734-TOPS

75 mA

1734-VTM

1734-SSI The 1734-SSI module collects serial data from absolute-position, encoding sensors that use standard 
Synchronous Serial Interface (SSI) protocol.

1734-TB, 1734-TBS 110 mA

Cat. No. Inputs/Outputs Range Resolution Wiring Base POINTBus Current @ 
5V DC
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1769 Compact I/O Modules

The 1769 Compact I/O modules can be used with the 

CompactLogix 5370 L2 and L3 controllers and 1768 

CompactLogix controllers as follows:

• Local I/O modules

• Remote I/O modules accessible by using a

1769-AENTR EtherNet/IP adapter

The modules mechanically lock together with a tongue-

and-groove design and have an integrated 

communication bus that is connected from module to 

module by a moveable bus connector.

Each I/O module includes a built-in removable terminal 

block with fingersafe cover for connections to I/O sensors 

and actuators. The terminal block is behind a door at the 

front of the module. I/O wiring can be routed from 

beneath the module to the I/O terminals.

For detailed specifications, see 1769 Compact I/O Modules Specifications Technical Data, publication 1769-TD006.

Power Supply Distance Ratings

Check the specification table of each module for the power supply distance rating. This rating indicates how many slot 

positions the module can be from the power supply.

1769 AC Digital Modules

Cat. No. Inputs/Outputs Voltage Category Operating Voltage Range Backplane Current Power Supply 
Distance Rating

1769-IA8I 8 inputs, individually 
isolated

100/120V AC 79…132V AC,
47…63 Hz

90 mA @ 5.1V(1)

(1) Maximum is 190 mA.

8

1769-IA16 16 inputs 100/120V AC 79…132V AC,
47…63 Hz

115 mA @ 5.1V 8

1769-IM12 12 inputs 200/240V AC 159…265V AC,
47…63 Hz

100 mA @ 5.1V 8

1769-OA8 8 outputs 100/240V AC 85…265V AC
47…63 Hz 

145 mA @ 5.1V 8

1769-OA16 16 outputs 100/240V AC 85…265V AC
47…63 Hz

225 mA @ 5.1V 8

Local I/O modules with 
CompactLogix 5370 L3 Controller

Remote I/O modules accessible by using 
a 1769-AENTR EtherNet/IP Adapter
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1769 DC Digital Modules

1769 Contact Output Modules

Cat. No. Inputs/Outputs Voltage Category Operating Voltage Range Backplane Current Power Supply 
Distance Rating

1769-IG16 16 inputs 5V DC TTL 4.5…5.5V DC 120 mA @ 5.1V 8

1769-IQ16 16 inputs 24V DC sink/source 10…30V DC @ 30 °C (86 °F)
10…26.4V DC @ 60 °C (140 °F)

115 mA @ 5.1V 8

1769-IQ16F 16 inputs, high speed 24V DC sink/source 10…30V DC @ 30 °C (86 °F)
10…26.4V DC @ 60 °C (140 °F)

100 mA @ 5.1V 8

1769-IQ32 32 inputs 24V DC sink/source 10…30V DC @ 30 °C (86 °F)
10…26.4V DC @ 60 °C (140 °F)

170 mA @ 5.1V 8

1769-IQ32T 32 inputs 24V DC sink/source 20.4…26.4V DC @ 60 °C
(140 °F)

170 mA @ 5.1V 8

1769-IQ6XOW4 6 inputs

4 outputs

24V DC sink/source input

AC/DC normally open relay 
contact outputs

10…30V DC @ 30 °C (86 °F)
10…26.4V DC @ 60 °C (140 °F)

105 mA @ 5.1V
50 mA @ 24V

8

1769-OB8 8 outputs 24V DC source 20.4…26.4V DC 145 mA @ 5.1V 8

1769-OB16 16 outputs 24V DC source 20.4…26.4V DC 200 mA @ 5.1V 8

1769-OB16P 16 outputs, protected 24V DC source 20.4…26.4V DC 160 mA @ 5.1V 8

1769-OB32 32 outputs 24V DC source 20.4…26.4V DC 300 mA @ 5.1V 6

1769-OB32T 32 outputs 24V DC source 10.2…26.4V DC 220 mA @ 5.1V 8

1769-OG16 16 outputs 5V DC TTL 4.5…5.5V DC 200 mA @ 5.1V 8

1769-OV16 16 outputs 24V DC sink 20.4…26.4V DC 200 mA @ 5.1V 8

1769-OV32T 32 outputs 24V DC sink 10.2…26.4V DC 300 mA @ 5.1V 8

Cat. No. Inputs/Outputs Operating Voltage Range Backplane Current Power Supply 
Distance Rating

1769-OW8 8 outputs 5…265V AC 
5…125V DC

125 mA @ 5.1V
100 mA @ 24V

8

1769-OW8I 8 outputs, individually isolated 5…265V AC 
5…125V DC

125 mA @ 5.1V
100 mA @ 24V

8

1769-OW16 16 outputs 5…265V AC 
5…125V DC

205 mA @ 5.1V
180 mA @ 24V

8
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1769 Analog Modules

Cat. No. Inputs/Outputs Range Resolution Backplane Current Power Supply 
Distance Rating

1769-IF4 4 inputs, differential or 
single-ended

±10V

0…10V

0…5V

1…5V

0…20 mA

4…20 mA

14 bits (unipolar)
14 bits plus sign (bipolar)

120 mA @ 5.1V
60 mA @ 24V

8

1769-IF4I 4 inputs, differential or 
single-ended, individually 
isolated

±10V

0…10V

0…5V

1…5V

0…20 mA

4…20 mA

16 bits (unipolar)
15 bits plus sign (bipolar)

145 mA @ 5.1V
125 mA @ 24V

8

1769-IF8 8 inputs, differential or 
single-ended

±10V

0…10V

0…5V

1…5V

0…20 mA

4…20 mA

16 bits (unipolar)
15 bits plus sign (bipolar)

120 mA @ 5.1V
70 mA @ 24V

8

1769-IF16C 16 inputs, single-ended 0…20 mA

4…20 mA

16 bits (unipolar)
15 bits plus sign (bipolar)

190 mA @ 5.1V
70 mA @ 24V

8

1769-IF16V 16 inputs, single-ended ±10V

0…10V

0…5V

1…5V

16 bits (unipolar)
15 bits plus sign (bipolar)

190 mA @ 5.1V
70 mA @ 24V

8

1769-IF4XOF2 4 inputs, differential or 
single-ended

2 outputs, single-ended

0…10V
0…20 mA

Input: 8 bits plus sign

Output: 8 bits plus sign

120 mA @ 5.1V
160 mA @ 24V

8

1769-IF4FXOF2F 4 inputs, fast differential or 
single-ended

2 outputs, fast single-ended

±10V

0…10V

0…5V

1…5V

0…20 mA

4…20 mA

Input: 14 bits (unipolar)
14 bits plus sign (bipolar)

Output: 13 bits (unipolar)
13 bits plus sign (bipolar)

220 mA @ 5.1V
120 mA @ 24V

8

1769-OF2 2 outputs, single-ended ±10V

0…10V

0…5V

1…5V

0…20 mA

4…20 mA

14 bits (unipolar)
14 bits plus sign (bipolar)

120 mA @ 5.1V
120 mA @ 24V

8

1769-OF4 4 outputs, single-ended ±10V

0…10V

0…5V

1…5V

0…20 mA

4…20 mA

15 bits plus sign unipolar and 
bipolar

120 mA @ 5.1V
170 mA @ 24V

8

1769-OF4CI 4 outputs, differential, individually 
isolated

0…20 mA
4…20 mA

16 bits (unipolar) 165 mA @ 5V
110 mA @ 24V

8
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1769 Analog RTD and Thermocouple Modules

1769 Communication and Specialty Modules

1769-OF4VI 4 outputs, differential, individually 
isolated

±10V
0…10V
0…5V
1…5V

15 bits plus sign (bipolar) 145 mA @ 5.1V
75 mA @ 24V

8

1769-OF8C 8 outputs, single-ended 0…20 mA
4…20 mA

16 bits (unipolar) 140 mA @ 5.1V
145 mA @ 24V

8

1769-OF8V 8 outputs, single-ended ±10V
0…10V
0…5V
1…5V

16 bits plus sign (bipolar) 145 mA @ 5.1V
125 mA @ 24V

8

Cat. No. Inputs/Outputs Sensors Supported Backplane Current Power Supply 
Distance Rating

1769-IR6 6 RTD inputs 100, 200, 500, 1000  Platinum 385
100, 200, 500, 1000  Platinum 3916
120  Nickel 618
120  Nickel 672
10  Nickel-iron 518

0…150 

0…500 

0…1000

0…3000  

100 mA @ 5.1V
45 mA @ 24V

8

1769-IT6 6 thermocouple inputs Thermocouple types B, C, E, J, K, N, R, S, T

±50V

±100V

100 mA @ 5.1V
45 mA @ 24V

8(1)

(1) To reduce the effects of electrical noise, install the 1769-IT6 module at least two slots away from the AC power supplies.

Cat. No. Description Backplane Current Power Supply 
Distance Rating

1769-AENTR The adapter connects 1769 I/O modules to a linear or DLR network and uses two copper network ports to 
connect to the network.

500 mA @ 5V 5

1769-ARM Use a 1769-ARM address reserve module to reserve module slots. After creating an I/O configuration and user 
program, you can remove and replace any I/O module in the system with a 1769-ARM module once you inhibit 
the removed module in the Logix Designer application.

60 mA @ 5.1V 8

1769-ASCII The 1769-ASCII module, a general-purpose two-channel ASCII interface, provides a flexible network interface 
to a wide variety of RS-232, RS-485, and RS-422 ASCII devices. The module provides the communication 
connections to the ASCII device.

425 mA @ 5.1V 4

1769-BOOLEAN Use the 1769-BOOLEAN module in applications that require repeatability, such as material handling and 
packaging, when there is a requirement to activate an output that is based on the transition of an input. If the 
Boolean expression is true, the output is directed to the ON state. If the Boolean expression is false, the output 
channel is directed to the OFF state. There are four operators that you can configure as OR, AND, XOR, or none.

220 mA @ 5.1V 8

Cat. No. Inputs/Outputs Range Resolution Backplane Current Power Supply 
Distance Rating



Rockwell Automation Publication 1769-SG001R-EN-P - October 2015 23

Select a CompactLogix System

1769 Expansion Cables

If you divide 1769 modules into multiple banks, make sure:

• Each bank needs its own power supply.

• To use expansion cables to connect the banks.

• The last I/O bank requires an end cap.

How you orient I/O banks determines the expansion cables that you must connect the I/O banks.

1769 End Caps

The final 1769 Compact I/O bank requires an end cap on the end without the expansion cable. The CompactLogix 5370 L2 

controller comes with a right-end cap, so you do not need to order one separately.

• Right end cap, catalog number 1769-ECR

• Left end cap, catalog number 1769-ECL

1769-HSC Use the 1769-HSC when you need:
• a counter module that can react to high-speed input signals.
• to generate rate and time-between-pulses (pulse interval) data.
• as many as two channels of quadrature or four channels of pulse/count inputs.

245 mA @ 5.1V 4

1769-SM1 The Compact I/O to DPI or SCANport™ module connects to PowerFlex 7-class drives, other DPI-based host 
devices, and SCANport-based host devices such as 1305 and 1336 PLUS™ II drives.

280 mA @ 5.1V 6

1769-SM2 The Compact I/O to DSI/Modbus module connects to PowerFlex 4-class drives and to other Modbus RTU slave 
devices, such as PowerFlex 7-class drives with 20-COMM-H RS485 HVAC adapters.

350 mA @ 5.1V 4

If you add a And connect the chassis Use this cable(1)

(1) Where x = 1 for 1 ft (305 mm) or 3 for 3.28 ft (1 m).

Second bank Right to left 1769-CRLx

Right to right 1769-CRRx

Third bank Right to left 1769-CRLx

Right to right 1769-CRRx

Left to left 1769-CLLx

Cat. No. Description Backplane Current Power Supply 
Distance Rating

HorizontalVertical
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1769 Wiring Systems

As an alternative to buying removable terminal blocks (RTBs) and connecting the wires yourself, you can buy a wiring system of:

• Interface modules (IFMs) that provide the output terminal blocks for digital I/O modules. Use the pre-wired cables that 

match the I/O module to the IFM.

• Analog interface modules (AIFMs) that provide the output terminal blocks for analog I/O modules. Use the pre-wired 

cables that match the I/O module to the AIFM.

• I/O module-ready cables. One end of the cable assembly is an RTB that plugs into the front of the I/O module. The other 

end has individually color-coded conductors that connect to a standard terminal block.

Removable Terminal Kits

You can order removable terminal kits with the CompactLogix 5370 L1 and L2 controllers separately. The kits are used to 

connect wiring to the controllers. The following table describes the kits.

Cat. Nos. Controllers Supported Description

1769-RTB45 CompactLogix 5370 L1 • Four 10-pin connectors that are used to connect wiring to the embedded digital 
I/O module of the controller.

• One 5-pin connector that is used to connect an external 24V DC power source to 
the controller.

1769-RTB40DIO CompactLogix 5370 L2 Four 10-pin connectors that are used to connect wiring to the embedded digital I/O 
module of the controller.

1769-RTB40AIO 1769-L24ER-QBFC1B and 1769-L27ERM-QBFC1B Four 10-pin connectors that are used to connect wiring to the embedded analog 
I/O module of the controller.
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CompactLogix Power Supplies

Select power supplies based on the controller and the number of additional I/O banks.

Power Supplies

For detailed specifications, see Compact Power Supplies Specifications Technical Data, publication 1769-TD008.

For a Select

CompactLogix 5370 L3 controller • One 1769 power supply for the controller and local I/O modules
• One 1769 power supply for each additional bank of I/O modules

CompactLogix 5370 L2 controller No power supply as it is integral to the controller package

CompactLogix 5370 L1 controller No power supply as it is integral to the controller package

Cat. No. Description Voltage Category Operating Voltage Range

1769-PA2 1769 Compact I/O expansion power supply 120V/220V AC 85…265V AC

1769-PB2 24V DC 19.2…31.2V DC

1769-PA4 120V/220V AC 85…265V AC or 170…265V AC (switch selectable)
47…63 Hz

1769-PB4 24V DC 19.2…31.2V DC
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 cMT3162X 

 

HMI with 15.6" FHD IPS Display 
Feature 

 The oTP integrated touch solution offers an edge-to-edge 
design, high-resolution and high-transmittance. 

 15.6" 1920 x 1080 FHD IPS LCD 
 Supports Vibration Alerting 
 Quad-core Cortex-A17 CPU with High Performance 

dedicated 3D Processor 
 Fan-less Cooling System 
 Built- in 4GB Flash Memory and RTC 
 COM1 / COM3 RS-485 2W Supports MPI 187.5K, please 

use one at a time. 
 Built-in Power Isolator 
 NEMA4/IP66 Compliant Front Panel 

Display 

Display 15.6” IPS 
Resolution 1920 x 1080 
Brightness (cd/m2) 300 
Contrast Ratio 800:1 
Backlight Type LED 
Backlight Life Time >30,000 hrs. 
Colors 16.2M 
LCD Viewing Angle (T/B/R/L) 89/89/89/89 
Pixel Pitch (mm) 0.17925(H) x 0.17925(V) 

Touch Panel Type Tempered Glass, Capacitive Type 
Hardness Scale 7H 

Memory Flash 4 GB 
RAM 1 GB 

Processor  Quad-core RISC 

I/O Port 

SD Card Slot N/A 
USB Host USB 2.0 x 1 
USB Client N/A 
Ethernet LAN 1: 10/100/1000 Base-T x 1  

LAN 2: 10/100 Base-T x 1 
COM Port Con.A: COM1 RS-485 2W/4W, COM3 RS-485 2W, CAN Bus 

Con.B: COM1 RS-232 4W, COM3 RS-232 2W* 
RS-485 Isolation N/A 
CAN Bus Yes 
HDMI N/A 
Audio Output Built-in Mono Speaker 

RTC  Built-in 

Power 

Input Power 24±20%VDC 
Power Isolation Built-in 
Power Consumption 1.3A@24VDC 
Voltage Resistance 500VAC (1 min.) 
Isolation Resistance Exceed 50M  @ 500VDC 

Specification 

PCB Coating Yes 
Enclosure Front bezel: Plastic, Rear Enclosure: Aluminum 
Dimensions WxHxD  400 x 263 x 27.6 mm 
Panel Cutout 384 x 247 mm 
Weight Approx. 1.6 kg 
Mount Panel mount, VESA mount 100 x 100 mm 

Environment 

Protection Structure NEMA4 / IP66 Compliant Front Panel 
Storage Temperature -20° ~ 60°C (-4° ~ 140°F) 
Operating Temperature 0° ~ 50°C (32° ~ 122°F) 
Relative Humidity 10% ~ 90% (non-condensing) 
Vibration Endurance 10 to 25Hz (X, Y, Z direction 2G 30 minutes) 

Certificate CE CE marked 
UL cULus Listed 

Software 
EasyBuilder Pro V6.04.01 or later versions 
Weincloud EasyAccess 2.0 (Optional), Dashboard* (Optional) 
CODESYS® Optional 

* Only Tx & Rx (no RTS/CTS) may be used for COM1 RS-232 when COM3 RS-232 is also used. 
* Dashboard requires EasyBuilder Pro V6.06.01 or later versions. 
* CODESYS  is a trademark of 3S-Smart Software Solutions GmbH. 



 cMT3162X 
 

Dimensions 

 

a Power Connector e LAN2 

b COM1 RS-485, COM3 RS-485, 
CAN Bus (Con.A) 

f LAN1 

c COM1 RS-232, COM3 RS-232 
(Con.B) 

g DIP SW 

d USB Host h VESA 100mm 
Screw Holes 

 

Ordering Information 
 cMT3162X: 
15.6" IPS LCD HMI, 4GB flash memory, 1GB RAM on board 

Optional: 
 RZ0CDS000: CODESYS activation card & license sticker 
 RZACEA020: EasyAccess 2.0 Activation Card 

Pin Assignment:  
Con. B: COM1 / COM3 [RS232] 9 Pin, Male, D-sub 

PIN# COM1 
[RS232]4W 

COM3 
[RS232]2W 

1   

2 RxD  

3 TxD  

4   

5 GND 

6   

7 RTS TxD 

8 CTS RxD 

9 GND 
 

 
Con. A: COM1 / COM3 [RS485]/ CAN Bus 9 Pin, Female, D-sub  

PIN# COM1 
[RS485]2W 

COM1 
[RS485]4W 

COM3 
[RS485]2W 

CAN 
Bus 

1 Data- Rx-   

2 Data+ Rx+   

3  Tx-   

4  Tx+   

5 GND 

6   Data-  

7    CAN_L 

8    CAN_H 

9   Data+  
 

Contact: WEINTEK LABS., INC.  TEL: +886-2-22286770  Web:www.weintek.com 
cMT3162X_Datasheet_ENG_20211021 

384mm [15.12"] W x 247mm [9.72"] H

Top View

Front View

Rear View

Bottom View

Side View Cutout Dimensions

a b c d e

f

h

g

h

hh



NEW 1st
Ever

UL 1053
Ground Fault Sensing
and Relaying Device

Ground Fault Relay
with Overload Protection

UL 489
Branch Circuit Breaker
with Ground Fault Relay

C.B. W/EQ.GFP



C.B. W/EQ.GFP
E483494

The GFL Series range is a combined Branch Circuit Breaker and 
Equipment Ground Fault Protector, featuring dual pole switching (live 
and neutral disconnect) and designed to provide protection against 
short circuits, overloads, AC ground faults (residual current faults) as 
well as pulsating DC ground faults.

Number of Poles 1+N (2)  2 (S), 2+N (SN)
Rated Voltage (Un) 240V AC  120/240V AC
Rated Current 5, 6, 8, 10, 12, 13, 15, 16, 20, 25A  5, 6, 8, 10, 12, 13, 15, 16, 20, 25, 30, 32, 35, 40A
Rated Residual Operating Current (In)  10**, 30, 100, 300mA
Rated Short Circuit Capacity (Inc)  10kA
Rated Frequency  50/60Hz
Overload Tripping  B, C and D
Cable Size & Tightening Torque  14 - 3 AWG (2mm2 - 25mm2) @ 17.5lb-in (2.0Nm)
  18 - 16 AWG (1mm2 - 1.5mm2) @ 25lb-in (2.8Nm)
Electrical Life  6000 Switching Operations
Mechanical Life  10000 Switching Operations

GFL Series (5A - 40A)
10kA UL489 Listed Branch Circuit Breaker with
Equipment Ground Fault Protection (RCBO)

Technical Specification

GFL Series RCBO Ordering Scheme

EXAMPLE:
GFL2C080302

No. of Poles
2

Trip Curve
B, C, D

Rated Current
5, 6, 8, 10, 12,

13, 15, 16, 20, 25,
30*, 32*, 35*, 40A*

* S & SN versions only

Residual Current Sensitivity
010 = 10mA**
030 = 30mA

100 = 100mA
300 = 300mA

** 10mA only available on
current ratings up to 25A 

GFL 2 C

System
2, S, SN
see note
below

208 030

105mm

45mm

53mm
S, SN Versions

2 Version

17.5mm

35mm

44
m

m60
m

m71
m

m

NOTE:
2 = 240V Single Phase System with neutral connection.
S = 120/240V Split Phase System with no neutral connection.
SN = 120/240V Split Phase System with neutral connection.

GFL Series RCBO
Overload Trip Curves
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17.5mm

35 mm

70 mm

2 Pole

4 Pole

GF Series RCCB Short Circuit Withstand Rating
 V IR Backup 
 2 Pole 10kA Class J Fuse 250A or lower
 277V AC  Altech L Series Branch Circuit Breaker
   Altech R Series Supplementary Protector
 4 Pole  Class J Fuse 250A or lower
 480Y/277V AC 10kA Altech L Series Branch Circuit Breaker
   Altech R Series Supplementary Protector

EXAMPLE:
GF225030

The GF Series of Equipment Ground Fault Protection Relays (Earth 
Leakage Protection) is the latest addition to Altech's UL Listed product 
range, providing ground fault (residual current) protection for circuits with 
loads up to 63A. Short Circuit Withstand rating is 10kA.

Number of Poles 2  4
Rated Voltage (Un) 277V AC  480Y/277V AC
Rated Current  25, 40, 63A
Rated Residual Operating Current (In)  10*, 30, 100, 300, 500mA
Rated Frequency  50/60Hz
Cable Size & Tightening Torque                   Stranded wire sized 16 - 3 AWG (1.5mm2 - 25mm2) @ 17.5lb-in (2.0Nm)
                                                                    Solid wire sized 16 - 10 AWG (1.5mm2 - 5.5mm2) @ 17.5lb-in (2.0Nm)
                                                                       Solid wire sized 18 - 16 AWG (1mm2 - 1.5mm2) @ 25lb-in (2.8Nm)
Electrical Life  6000 Switching Operations
Mechanical Life  10000 Switching Operations

GF Series (up to 63A)
480Y/277V AC Ground Fault Sensing
and Relaying Device (RCCB)

Technical Specification

GF Series RCCB Ordering Scheme

No. of Poles
2, 4

Rated Current
25, 40, 63A

Residual Current Sensitivity
010 = 10mA*
030 = 30mA
100 = 100mA
300 = 300mA
500 = 500mA

*(ONLY 2 pole, 25A - Cat. No. GF225010) 

GF 2 25 030

Ground Fault Sensing
& Relaying Equipment

E483493

GF Series RCCB
Ground Fault Trip Curve
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EXAMPLE:
GFR2B06030
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Ground Fault Sensing
& Relaying Equipment

E483493

The GFR Series is a combined Equipment Ground Fault Relay and 
Supplementary Protector (RCBO), featuring dual pole switching (live 
and neutral) and designed to provide protection against overloads and 
AC ground faults (residual current faults) as well as pulsating DC ground 
faults. Short Circuit Withstand rating is 10kA.

17.5mm

35 mm

70 mm

2 Pole

4 Pole

Number of Poles            2  4
Rated Voltage (Un)           277V AC  480Y/277V AC
Rated Current  5, 6, 8, 10, 12, 13, 15, 16, 20, 25, 30, 32, 35, 40A
Rated Residual Operating Current (In)  10*, 30, 100, 300, 500mA
Rated Frequency  50/60Hz
Overload Tripping  B, C and D
Cable Size & Tightening Torque  Stranded wire sized 16 - 3 AWG (1.5mm2 - 25mm2) @ 17.5lb-in (2.0Nm)
  Solid wire sized 16 - 10 AWG (1.5mm2 - 5.5mm2) @ 17.5lb-in (2.0Nm) 
  Solid wire sized 18 - 16 AWG (1mm2 - 1.5mm2) @ 25lb-in (2.8Nm)
Electrical Life  6000 Switching Operations
Mechanical Life  10000 Switching Operations

GFR Series (5A - 40A)
480Y/277V AC Ground Fault Relay
with Overload Protection (RCBO)

Technical Specification

GFR Series RCBO Short Circuit Withstand Rating
 V I IR Backup
  ≤20A 10kA None
 2 Pole   Class J Fuse 250A or lower
 277V AC >20A 10kA Altech L Series Branch Circuit Breaker
    Altech R Series Supplementary Protector
  ≤20A 10kA None
 4 Pole   Class J Fuse 250A or lower
 480Y/277V AC >20A 10kA Altech L Series Branch Circuit Breaker
    Altech R Series Supplementary Protector

GFR Series RCBO Ordering Scheme

No. of Poles
2, 4

Trip Curve
B, C, D

Rated Current
5, 6, 8, 10, 12, 13,
15, 16, 20, 25, 30,

32, 35, 40A

Residual Current Sensitivity
010 = 10mA*
030 = 30mA

100 = 100mA
300 = 300mA
500 = 500mA

* 10mA only available on
current ratings up to 25A, 2 pole only

GFR 2 B 06 030

GFR Series RCBO
Ground Fault Trip Curve
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Group G

All dimensions in inches

50/60 Hertz
Primary Voltage: 277 
Secondary Voltage: 120

All dimensions in inches

50/60 Hertz
Primary Voltage: 120 x 240 115 x 230 110 x 220
Secondary Voltage: 12 x 24 11.5 x 23 11 x 22

Group H

Primary and Secondary voltage links/jumpers supplied standard with all transformers.
Special voltages and VA sizes available upon request.
*  See page 10 for dimensional drawings.

Primary and Secondary voltage links/jumpers supplied standard with all transformers.
Special voltages and VA sizes available upon request.  
1  Note: For 750 through 1500 VA units actual overall depth is 0.24” plus the value in column B.
*  See page 10 for dimensional drawings.

VA
Rating

CE VA 
Rating

Catalog
Number

Mtg.
Fig.

Output
Amps

Overall
Dimensions

Mounting
Centers

Mounting
Slot Height  

with 
Finger 
Guard

Height  
with 
Fuse 
Block 

Adapter

Approx.
Ship

Weight
Lbs.A B C D E G X H

50 50 SP50NJ A 0.42 2.60 3.35 2.60 2.13 2.17 0.22 x 0.44 2.98 2.79 1.6

100 100 SP100NJ A 0.83 2.99 3.54 2.85 2.52 2.40 0.22 x 0.44 3.23 3.04 3.2

150 150 SP150NJ A 1.25 2.99 4.29 2.85 2.52 3.15 0.22 x 0.44 3.23 3.04 4.3

250 160 SP250NJ A 2.08 3.78 4.09 3.40 3.31 2.99 0.22 x 0.44 3.78 3.59 6.4

350 250 SP350NJ A 2.92 3.78 4.69 3.40 3.31 3.58 0.22 x 0.44 3.78 3.59 8.1

500 300 SP500NJ A 4.17 4.49 4.69 3.78 3.78 3.66 0.31 x 0.81 4.16 3.97 11

750 500 SP750NJ A 6.25 5.25 5.081 4.37 4.50 4.06 0.31 x 0.81 4.75 4.56 18

1000 650 SP1000NJ A 8.33 5.25 5.471 4.37 4.50 4.45 0.31 x 0.81 4.75 4.56 20

1500 1000 SP1500NJ A 12.50 5.25 6.851 4.37 4.50 5.83 0.31 x 0.81 4.75 4.56 29

VA
Rating

CE VA 
Rating

Catalog
Number

Mtg.
Fig.

Output
Amps

Overall
Dimensions

Mounting
Centers

Mounting
Slot Height  

with 
Finger 
Guard

Height  
with 
Fuse 
Block 

Adapter

Approx.
Ship

Weight
Lbs.A B C D E G X H

50 50 SP50PR A 4.17/2.08 2.60 3.35 2.60 2.13 2.17 0.22 x 0.44 2.98 2.79 1.7

100 100 SP100PR A 8.33/4.17 2.99 3.74 2.85 2.52 2.60 0.22 x 0.44 3.23 3.04 3

150 150 SP150PR A 12.5/6.25 2.99 4.29 2.85 2.52 3.15 0.22 x 0.44 3.23 3.04 4.3

250 160 SP250PR A 20.8/10.4 3.78 3.90 3.40 3.31 2.80 0.22 x 0.44 3.78 3.59 5.9

350 250 SP350PR A 29.2/14.6 3.78 4.69 3.40 3.31 3.58 0.22 x 0.44 3.78 3.59 8.2

500 300 SP500PR B 41.7/20.8 4.49 5.47 3.78 3.78 3.66 0.31 x 0.81 4.16 3.97 11

750 500 SP750NJ A 6.25 5.25 5.081 4.37 4.50 4.06 0.31 x 0.81 4.75 4.56 18
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Orion Fans
Information and data is subject to
change without prior notification.

Knight Electronics, Inc.
10557 Metric Drive 
Dallas, Texas 75243
214-340-0265

OA109 Series
AC Fan - 115V, 230V

120x38mm (4.7”x 1.5”) 

Frame Diecast Aluminum

Operating Temperature
Ball Bearing  
-20C ~ +80C
Sleeve Bearing
-10C ~ +50C
Storage Temp
-40C ~ +100C

Life Expectancy
Ball Bearing  
60,000 hours (L10 at 40C)
Sleeve Bearing  
30,000 hours (L10 at 40C)

Weight: ~ 1.12 lbs.

Impeller PBT, UL94V-0 plastic

Connection
2x 300mm Lead wires

(22AWG) or 

terminals 

Motor AC shaded pole, impedance

protected

Bearing System Dual ball or Sleeve

Insulation Resistance >100M ohm between lead-

wire and frame (500VDC)

Dielectric Strength 1 min at 1500 VAC, 50/60Hz

Model Number Speed (RPM) Airflow (CFM) Noise (dB) Volts AC Voltage Range Watts
Max. Static
Pressure
(“H2O)

OA109AP-11-1 * 3000 110 42 115 80~130 15 .28

OA109AP-11-2 * 2300 71 35 115 80~130 11 .24

OA109AP-11-3 * 1600 51 25 115 80~130 8 .15

OA109AP-22-1 * 3000 110 42 230 160~260 15 .28

OA109AP-22-2 * 2300 71 35 230 160~260 11 .24

OA109AP-22-3 * 1600 51 25 230 160~260 8 .15

* Indicate “TB” (Terminal Ball Bearing), “WB” (12” Wire Leads, Ball Bearing), “TS” (Terminal, Sleeve Bearing), “WS” (12” Wire Leads, Sleeve Bearing)

m0

(1.52")

(4
.1

3"
)

(4.13")

(4.70")

(4
.7

0"
)

4.2.2 (.166") DIA.
HOLE THRU
TYP. 8 PLACES

#8-32 THREADED
GROUND HOLE

M4x0.7
THREADED GROUND HOLE

38.5 ± 0.5

120 ± 0.5

104.8 ± 0.3
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±
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Thermostat NC 301110

Product Features

Brand Name: SoliTherm

Order Number: 301110

Color: Grey (RAL 7011)

Housing Material: PC plastic

IP class EN 60529: IP 20

Note: Hyst. 7±3K / Sw.Pt.tol ±4K

Approvals: CE, cURus, RoHS

UL File Nummer: E358385

Taric Code: 90321089
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Technical data 301110

Temperature range: -45°C - 120°C

Setting range: -10°C - 80°C

Mounting: Clips for DIN rail 35 mm

Dimension HxWxD: 60 x 39 x 42.4 mm

Weight: ~ 65 g

Voltage / Frequency: max 250 V AC 16 A(res)/ 10 A(ind)
max 72 V DC max 30 W

Lifetime: 100,000 hrs.

Connection: 2-pole terminal, clamping torque 0.5 Nm max.
solid wire - 2.5 mm² max., stranded wire - 1.5 mm² max.

Please click on the graphics to download.
More CAD drawings can be found under Product Download.
> Overview product group Thermal controls / Accessories
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Cut out dimensions:

click image to enlarge



SEALED ENCLOSURE COOLING  AIR CONDITIONERS

NVENT.COM/HOFFMANSUBJECT TO CHANGE WITHOUT NOTICETHERMAL MANAGEMENT1 Spec-01229  C

SPECTRACOOL NARROW WITH ADVANCED CORROSION PROTECTION OVERVIEW

SPECTRACOOL Corrosion Protection Solutions provide the industry leading corrosion protection  to components critical to 
the performance of the air conditioner. For applications where air conditioners are exposed to harsh, corrosive, chemical 
elements. Hoffman utilizes advanced coatings to protect the critical components, extending their life and optimizing the 
extended performance level of the product.

No. 316 stainless steel 
hardware and shroud 
for G102 and G820 
suffixed models

All solder joints are 
coated for protection 
against corrosion

Condenser coil is 
coated for protection 
against corrosion

All exposed copper 
tubing is coated for 
protection against 
corrosion Evaporator coil is 

coated for protection 
against corrosion

Level 1 protective 
coatings are only 
applied to components 
on the condenser 
(exterior facing) side

Level 2 protective 
coatings are applied 
to all air conditioner 
components

Thermostat (hidden) 
and TXV solder joints, 
including sensing bulb 
joints, and copper are 
coated for corrosion 
protection



© 2018 nVent 89101404Rev. I P/N 89101400

SPECTRACOOL
AIR CONDITIONER
G52 MODEL

INSTRUCTION MANUAL
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DIMENSIONAL DRAWINGS

G52 GENERIC MODEL DRAWING WITH REMOTE ACCESS CONTROL
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Manufactured by: 
Glasco Ultraviolet 
126 Christie Street 
Mahwah, NJ  07430 
(201) 934-3348  Fax (201) 934-3388 www.glascouv.com 
 

     
 

   

   

     
 

   

   

     
 

   
   

    

     
 

   
 

 

INSTALLATION, OPERATION AND MAINTENANCE MANUAL 
GLOW-6000 SERIES
Horizontal Ultraviolet Disinfection Systems
DRAFT MILTON DE
GLOW-6000-2-8X DRAFT
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TABLE OF CONTENTS 

 

I. SAFETY INSTRUCTIONS

II. GENERAL INFORMATION
A. ABOUT ULTRAVIOLET (UV) DISINFECTION

1. Why are plants and operators selecting UV technology?
2. What are limitations of UV technology?

B. PREPARATION FOR INSTALLING UV SYSTEM

1. Important Safety Information
2. Optimizing System Performance
3. Plant Design
4. Environmental Issues Relating to UV Lamps
5. Receiving UV Equipment and Spare Parts
6. Electrical Configuration and Maintenance

III. COMPONENTS, ASSEMBLY AND OPERATION
A. COMPONENTS

1. Concrete Channel
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I. Safety Instructions 
 

In order to protect end users and operators from injury, safety precautions must be followed.  This 
Installation, Operation and Maintenance Manual outlines important safety issues.   The following 
WARNING SYMBOLS will be found throughout the manual to alert the end users to take important 
precautions: 

 

 

INFORMATION. This symbol signifies helpful information. 

 

 

CAUTION This symbol indicates a potentially dangerous situation. Failure to adhere to this warning 
may lead to serious injury and or death. 

ELECTRIC SHOCK.  This symbol signifies helpful information and indicates a potentially dangerous 
situation.  Failure to adhere to this warning may lead to serious injury and or death. 

             EYE PROTECTION.   This symbol indicates that UV resistant eye protection 
must be worn to protect from UV light as well as debris. 

             HAND PROTECTION.   This symbol signifies that hand protection must be worn 
to protect the lamps from skin oils as well as protect the operator from UV light and sharp materials 
caused by a broken lamp/quartz. 
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II. General Information 
 

Please read this manual prior to installing, starting up and operating the equipment.  The equipment 
uses sophisticated technology, but has been designed to make operation and maintenance easy.  If 
you have questions or feel uncomfortable performing any of the required tasks, please contact 
GLASCO UV.  Do not attempt any service if you are untrained in electrical and mechanical operations 
of industrial equipment. 

All local safety codes and regulations should be followed.   As with servicing all wastewater plant 
equipment, ensure that your safety clothing and your tools are in good working order.  In addition and a 
helpful reminder:  be careful of slip, fall, overhead and trip hazards around the plant. 

 

 

 

 

 

 

 

 

The UV system needs to be maintained and does require YEARLY replacement parts. GLASCO UV 
recommends that key spare and replacement parts be kept on hand.  In order for the system to operate 
properly, please only use genuine factory parts.  Failure to use genuine parts will void the warranty and 
may damage the system. 

  



5 

 

A. About Ultraviolet (UV) Disinfection 
 

The technology uses UV light to target and disable disease-causing microorganisms (pathogens). 

Over 100 years ago, scientists discovered that if you exposed pathogens to UV light, their reproduction 
was limited. The UV light source that they used, resided in the UVC range of the light spectrum. 
Specifically, they discovered that light in the 254 nanometer (nm) range was the most effective 
wavelength.  Today, specialized UV lamps are used for a variety of disinfection applications. 

 

 

 

When wastewater pathogens are exposed to UV light, their cells become damaged and this damage 
inhibits reproduction. The UV light, produced by a special UV lamp, damages the cell’s DNA and RNA 
and once damaged, they are unable to replicate. This physical process renders them harmless. 

The amount of damage is a result of the intensity of the UVC output multiplied by the time the water is 
exposed to the light. The applied dosage is expressed as milliwatt seconds per square centimeter 
(mW.s/cm2) or millijoules per square centimeter (mJ/cm2).  Dosages of 30,000 uW.s/cm2 (30 mJ cm2) 
are common for meeting a typical 200/100 ml discharge permit.  Dosage will be inline with permit 
requirements. 

Using UV for disinfection is a practical and acceptable technology, but do not confuse disinfection with 
sterilization.  Sterilization means the complete and total inactivation of microorganisms. 
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1. Why are plants and operators selecting UV technology? 
 

• To move away from chlorine processes 
• UV is considered a green technology 
• No chemicals are added, so there is no need for chemical removal 
• No chemical storage 
• UV works instantly without requiring a residence time 
• Easy maintenance 

 

2. What are limitations of UV technology? 
 

The quality of the effluent entering UV system needs to be monitored.  Effluent that is 
outside of the design parameters may cause permit violations. 

Primary concerns relate to the UV transmittance (UVT) of the water and the Total 
Suspended Solids (TSS).   While turbidity can impact UV system efficiency, UVT and TSS 
are the primary measurements. 

UVT is the measurement of UV absorbing materials in the water.  The levels are determined 
by using a 254 nm spectrophotometer to compare distilled water (100%) to an effluent 
sample through a 1 cm path.    Many plants average 65%, but higher and lower values are 
not uncommon.    The UVT% measurement is one of the primary numbers used to design a 
system so it is of great importance to ensure that the plant operates within design 
parameters. 

Changes in wastewater UVT can be due to industrial wastes, breakdown in upstream 
processes or high mineral content (iron). 

TSS is the measurement of solids in the water that will interfere with the delivery of UV light.  
Most plants have to meet a certain permit level (i.e. 30 mg/l) in order to satisfy the discharge 
permit.  The solids, which vary in size, not only prevent proper UV light transmission, but 
actually house pathogens.      The TSS number is impacted by the upstream processes 
(filter, membrane, clarifiers, etc.). 

In addition to the above issues, the UV system needs to be cleaned on a periodic basis 
based on effluent conditions. 
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B. Preparation for Installing UV System 
 

The following information is meant to be used by engineers, contractors, operators and owners to 
help better understand the technology, it benefits and potential hazards. 

 

 

 

1. Important Safety Information 
 

UV light is extremely harmful to eyes and skin and will cause burns.  Do not look directly or 
indirectly at the UV light.  Do not expose your skin for any prolonged time.  Use protective -
clothing  and  eyewear  (make  sure  it  is  UV  resistant)  when  servicing equipment. 

If accidentally exposed to UV light for an extended period, immediately seek medical 
attention.  Symptoms for eye exposure include burning, itching and redness.  Symptoms for 
skin exposure are similar to sun burn. 

Use gloves when handling lamps and quartz.  The reason is that skin oils will adhere to the 
lamps and sleeves and prevent UV light from properly emanating.    If the sleeves become 
dirty, wipe them with a lint free cloth with denatured alcohol. 

UV lamps and their quartz sleeves can become razor sharp if broken.   Take care when 
installing and removing the quartz sleeves.  Only hand-tighten compression fittings. 

2. Optimizing System Performance 
 

The UV lamps and their corresponding quartz sleeves need to be maintained.  As a general 
rule, the lamps need to be changed after a year of usage (9,000-12,000 hours). Quartz 
sleeves should be changed every five (5) years or when they show wear. 

Quartz sleeves also need to be cleaned on a periodic basis based on real world plant 
conditions.  GLASCO UV recommends using a ScotchBrite™ pad and a commercially 
available cleaning product like LimeAway™ or CLR™.  In addition to cleaning, please 
remember to wear gloves when handling lamps and sleeves.  
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3. Plant Design 
 

Your UV system has been designed on a set of parameters.    These parameters are 
described below and are based on the entire plant operating properly. Ensure that pre- 
processes are providing good effluent that meets the design parameters.  If you have 
concerns, please test the effluent’s UV transmission (UVT%) and compare it to the design 
parameters. 

          
           

3. Minimum flow:     0 
4. UV Transmittance at 254 nm:   65% 

       
       
        

              
        
      

4. Environmental Issues Relating to UV Lamps 
 

UV lamps need to be recycled like fluorescent lamps because they contain mercury. Please 
follow your local recycling laws.  Please visit www.lamprecycle.org to find a recycler in 
your area.  In the event that you are unable to find a disposal location, please contact 
GLASCO. 

5. Receiving UV Equipment and Spare Parts 
 

It is important to compare the shipment’s contents to the actual packing list.  Any deviations 
must be brought to the factory’s attention.  Additionally, lamps and quartz sleeves need to 
be inspected for damage.  If shipment or parts are damaged, 

Immediately contact factory and hold broken contents and their containers for inspection by 
shipping company. 

6. Electrical Configuration and Maintenance      
 

The UV disinfection system uses sophisticated electronics and specialty lamps.  Unlike 
other equipment in the wastewater plant, the UV system’s electronics require clean power.    
The  system  has  been  designed  to  use  a  certain  specified  voltage.    UV equipment 
must be protected from surges.  If the plant is susceptible to brown outs, please contact 
factory.    If factory is using a back up generator, ensure that the UV system is isolated 
during the start up and operation.  

1. Peak instant:   1.5 MGD
2. Average flow: TBD

5. Dosage: 10 mJ
6. Total Suspended Solids:  10 mg/l
7. Effluent temperature range: 33 to 85 F
Effluent standard to be achieved < effluent limit of 20 fecal/100 ml based on a 30- 
day geometric mean of daily samples and sampling location immediately downstream of the 
UV reactor. Dosage > 90 mJ (90,000 uWs/cm2)
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III. Components, Assembly and Operation 
 

A. Components 
 

The UV disinfection system will come with a number of components.  The following list 
highlights the main ones. 

        
 

    
 

            
 

     
 

   
 

   
 

   
 

    
 

    
 

   
 

      
 

� Warranty information 

 

 

 

 

 

 

 

  

  

            

   

 

 

 

  

  

 

    

       

 
Stainless Steel Level Control System with drain

Ballast Control Center (BCC) – houses electronics, controls, displays  

PLC – Allen Bradley

UV Modules

Ultraviolet lamps

Quartz sleeves

UV monitoring probe

Automatic cleaning system

Spare parts

Safety and cleaning supplies

Two (2) modular support stainless steel bracketing systems
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1.   
 

                
      

          
 

 

2. Ballast Control Center (BCC) 
 

The BCC will need to be mounted near the channel.  Prior to final placement on a wall
or unistruts, insure that the cables from the module reach the BCC.  Factory standard is 
8’ (feet) from the modules to the BCC.  Check this distance before final placement. 

The BCC requires clean power.  Information on voltage and cycle will be on the 
nameplate. Power surges and fluctuations may damage the electronics of the system 
and thus void the warranty. 

     

A channel will have been provided for the UV disinfection system. 

     CONCRETE 2 bank -
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The BCC will contain the ballasts and other electrical controls.  Fans have been 
integrated to cool the electrical components.  The BCC will display operation status 
(individual lamp status, run time and UV output with the UV monitor. 

 

          

  

EXAMPLE ONLY  
 
A combination Ballast Control Center and System Control Center (BCC/SCC) Layout
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EXAMPLE OF THE INSIDE OF A BCC houses ballasts, UV meters, Disconnect Switches, Breakers, 
PLC, Lighting Contactors and other controls.
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3. Disinfection Modules 
 

The disinfection modules are designed to hold the UV lamps in the UV channel. They 
are constructed of stainless steel and hold the lamps via underwater compression seals. 

The modules are pre-wired to be connected directly to the BCC.  The only tasks that 
need to be completed are the installation of the lamps and quartz sleeves. 

Take your time when setting the system up.   Leave yourself room and make sure you 
have the proper supports. 

To connect or remove the module cable to the Ballast Control Center, simply plug the 
cable into the receptacle. 
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4. Lamps and Quartz Sleeves Inspection and Installation 
 

 

Insure that lamps and quartz have not been broken.   We recommend that you use gloves when 
handling lamps and quartz sleeves to prevent them from becoming dirty.  If lamps or quartz 
have broken, take extra care to prevent yourself from becoming injured. 

Take the module and place it on a clean work surface or hang in on a factory supplied optional 
wall rack. You will need to install a lamp and quartz sleeve into each lamp holder. 

The module has a side where the lamp connects and a side that supports the closed quartz 
sleeve.  In between the two there is a wiper mechanism.  This not only cleans, but supports the 
quartz sleeves. 

 

 

 

 

 

 

 

 

 

 

 

 

 

LAMP CONNECTION SIDE QUARTZ SUPPORT SIDE 
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Remove the compression nut.  Check to see if the O-ring is inside.  Once loosened, take the lamp and 
slide the end into the quartz sleeve.  Make sure that the 4-pin connection remains outside. 

Moisten the domed end (closed end) of the quartz sleeve as well as the rubber grommet in the quartz 
holder with water.  Slide the dome end through the wiper mechanism and quartz holder grommet. 

Connect the lamp to the socket.  Push the open end of the quartz sleeve into the compression nut. 
Gently push in, feel the sleeve stop and then withdraw the sleeve 1/8”.  You need to leave some room 
because when you tighten the nut, it will push the quartz further in.  Hand-tighten the compression nut.  
Once you have hand tightened the nut, gently pull the quartz sleeve to see if it disengages from the 
nut.  If it does not, then you have a secure fit. 

 

 

 

 

 

 

 

 

 

 

          Insert oring into compression nuts 
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                                                Moisten quartz and oring with water 

 

 

 

 

 

 

 

 

 

 

 

 

Slide lamp into quartz 

 

 

 

 

 

 

 

 

 

 

 

 

Push lamp into the socket 
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Once dome end is inserted through the grommet, pull lamp out of quartz and insert into socket.  Pull 
quartz into lamp holder and twist over the internal oring. 

 

 

 

 

 

 

 

 

 

                                                       Hand-tighten compression nut 
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Domed end is supported in grommet 
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a) Quartz Sleeve Maintenance 
 

 

In order to insure proper disinfection, the quartz sleeves need to be maintained. Since the 
lamps produce heat and since the effluent has  solids, the quartz sleeves  can become fouled.  
This necessitates a cleaning regime that will be determined by plant operating conditions. 

There are various methods for cleaning the quartz sleeves. 

(1) Automatic Mechanical Cleaning 
 

The system may have come with an automatic mechanical cleaning system.  The 
pneumatically (air) driven system requires compressed dry air.   Based on a timer (PLC 
or other), the system will wipe the quartz sleeve in a quick fashion. 

The frequency and duration of the cleaning cycle is user definable (see attached O&M
for PLC or Automatic Cleaning). 

Air compressors need to provide dry clean air that is regulated. 

A piston resides on the module.   The piston technology uses rare earth magnets and a 
break away cleaning frame. 

Contained within the wiping mechanism, free-floating EPDM rings are used to form a 
tight cleaning surface.   This material does not have a memory and wipes back and forth 
without forming wear spots. 

(2) Manual Cleaning 
 

Plant operators can remove a module and clean by hand.  A mild citric acid or a lime 
removal product and a ScotchBrite pad should be used to hand-clean the sleeves.  If 
this is the method of choice, a cleaning rack can be provided.   This can be a wall 
mounted or free standing stainless steel support. 

(3) Automated Cleaning 
 

Plant operators  can  remove  the  module  and  place  it  in  a  stainless  steel  tank  for 
cleaning.  The tank would hold a mild citric acid that would be agitated by a pump.  The 
tanks come with wheels, an air connection from a compressor and a drain.  In cases 
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where this is the preferred method, an additional spare module should be kept on site to 
replace the removed module to insure continual disinfection. 

(4) Removal of Module for Cleaning 
 

Disconnect power to the module that will be cleaned.  To do this, disconnect power to 
the Ballast Control Center.  Remove the cable from the receptacle by unscrewing cap 
(unlocking clasp) and pulling it out of the connection. 

Use safety glasses or a face shield that is UV resistant.  Even though you are removing 
one module, the system can still operate and UV light may come from the channel. 

Remove the module from the channel. 

Install spare module or leave empty and then Power system “On.” 

Use a solution like Lime Away or a citric acid with a ScotchBrite pad. Brush quartz until 
all sediment is removed.  You may want to use a cleaning rack or a washing tank to 
perform this duty.  If your unit did not come with a rack or tank, you can order one.  This 
device can be made to your exact specifications. 

After cleaning, check  compression  nuts  to  make  sure  that  the  sleeves  were  not 
loosened during cleaning. 

Lamps need to be changed on a yearly basis or if they become ineffective.   Even 
though a lamp is still glowing after a year, it will have lost efficiency and will still need to 
be replaced.   Lamps can glow for up to three years or more and be completely 
ineffective. 
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5. Ballast Control Center (BCC) 
 

 

 

 

The plant electrician will need to bring protected power to the BCC. Your UV system has been 
designed to work on a constant power supply.  The electronic ballasts are susceptible to power 
fluctuations.  Low voltage will cause ballast failures.  The ballasts have been labeled with the voltage 
and cycle.  It is imperative that the appropriate voltage range is maintained.  If you have questions, call 
factory.   Failure to provide adequate power will void the warranty. 

This configuration incorporates a remote modified stainless steel NEMA style enclosure with window kit 
or PLC operator user interface.  The enclosure will have been designed for indoor or outdoor use.   If 
used in an outdoor environment, consult factory for recommendations.  Glasco recommends protecting 
the enclosure from high heat and extreme environmental conditions.  If this information was not taken 
into consideration during the design phase, the BCC may need to be modified. 

The BCC is generally provided with analog displays: Lamp on/off indicators (LEDs), running time meter 
and UV intensity meter.  The BCC will have an On/Off or a H/O/A switch. PLC is optional. 

The BCC contains ballasts.   The ballasts drive the UV lamps.   In order to keep the ballasts running at 
optimum performance, it is necessary to cool the ballasts.   As ballasts heat up, they become 
exponentially less efficient. 

The BCC will come with a fan cooling system.  Insure that the fans are operational and filters are 
checked and cleaned on a periodic basis. 

a) BCC Displays
 

1) Lamp-out Indicators 

The Power Centers display lamp status indicators (LEDs).   The LED indictors show a green 
light when the lamp is on.    This provides the operator with a quick overview of system status.  
As noted before, lamps can operate for years without producing any UV light. This is why it is 
essential to track lamp replacements. 

If the LED goes off, then it may mean that a lamp is no longer functioning. However, it may 
indicate a problem with the LED, the lamp’s corresponding ballast or a problem located within 
the lamp holder.  SEE TROUBLE SHOOTING. 

2) Running Time Meter 

This non-resettable time meter will allow you to see how long the system or bank has been  
running.    It  will  also  be  instrumental  in  establishing  a  cleaning schedule. As noted, lamps 
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need to be replaced sometime after 9,000 hours. 

3) Ultraviolet Monitor 

After 100-hour burn-in, the UV display is procedurally set to Full-Scale (100%). This is done 
during nominal operating and water quality conditions.     Lower UV readings may indicate: 

•  fouling quartz sleeves 
•  fouling UV probe face 
• lamp aging 
• water quality (% UV Transmission) 
• UV detector aging 
•  eroding electrical connections. 

The UV sensor is located in its own quartz sleeve.  The sleeve is wiped as part of the automatic 
cleaning system.  
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b) BCC Electrical 
 

(1) Over-Current and Ground Fault Protection  
 

The system features Over-current protection via Circuit Breakers, as well as Ground Fault Protection 
via GFCI devices.  These are housed in the BCC. 

Circuit Breakers CBs are provided to protect a single channel Module or groups of channel Modules.  
Some systems are wired with multiple CBs, for example, so neighboring Modules remain operating if 
one CB trips.  One CB handles Odd numbered  Modules,  while  one  CB  protects  Even  numbered  
Modules.  Your system will be clearly labeled inside.  The state of the CBs may be optionally detected 
for an Alarm system. 

A GFCI is provided, within the Ballast Control Center, and is dedicated for each individual channel 
Module.  So a fault in any single Module does not affect the disinfection performance of any other 
Module.  A GFCI trip may optionally* be detected and fed to an Alarm system. 

Testing the GFCI requires some understanding of the dynamics of the intelligent electronic ballasts 
cascaded with this device.  After tripping, via "Test" button  (or actual Ground Fault) wait 10 seconds to 
2 minutes before pressing the "Reset" button.  If the GFCI immediately trips, discontinue power to this 
section by turning the related Circuit Breaker Off for 2 minutes.  This breaker may control power to 
other Modules.  With power Off, "Reset" the tripped GFCI.  Return power to the section by flipping the 
Circuit Breaker back On.     See the appendix on TROUBLESHOOTING if problems persist. 

The functions of Over-current and Ground Fault protection may be combined in a single device. These 
are wired for dedicated individual Module protection like the GFCI discussion above, when used. 

(2) Electronic Ballast 
 

The provided electronic ballast is specially designed for germicidal performance in challenging water 
treatment conditions.  The ballast controls the start-up and maintenance of the conductive arc in the 
mercury vapor lamp under conditions of varying temperature.  

The ballasts will need to be replaced if found defective.  To replace the ballast, simply disconnect the 
wires, loosen holding screws and insert new ballast.  Send defective ballast back to for warranty work 
or out of warranty service. 
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To Power Off (follow local codes and use caution) 

1.  Turn off breaker from main control panel by others and use log out.  If plant does not have a 
lock out procedure then following all power down instructions and leave note at breaker stating 
time and date shut off and a message not to power up. 

2.  Turn off UV external On/Off Switch 

3.  Turn off Internal Breaker 

4.  Disconnect module cable from BCC

(3) BCC Utilities 
 

Protected power is brought to the BCC and landed.   The BCC has built in electrical protection.   Proper 
shut down procedures are required.

In addition to the power connection, the BCC will have ports for other connections. These include 
receptacle for the modules, connections for air to operate the automatic cleaning system, receptacle  
for UV  sensor  and  additional  connectors based on the project.  All connections can be made at the 
Junction Box.  

 

     Example Air, Power and UV monitor connectors
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IV. Troubleshooting UV Horizontal Channel System 
 

This guide provides information and recommendations on how to correct basic operational problems.  
When performing any of these tasks, be sure to wear protective clothing and eyewear. In addition, 
protect yourself from shock hazards. 

Symptom: Check: 
Power Center  
UV lamp LED(s) Off Power Off, wait, power On, observe LED(s).  The “intelligent” 

ballasts will keep a lamp Off for various causes, in some 

cases this may be a false trip. If the LED(s) come On and then flicker 
Off, it means that the ballast is good and that the problem is past the 
ballast. If problem recurs, see “LED stays Off” 

UV lamp LED(s) stays 

Off. 

Power Off and remove cable from Ballast Control Center receptacle. 
Remove cable from a known good module and connect known bad 
module into the receptacle.  If the problem is fixed, then it is most 
likely bad ballast.  If the problem follows, it is most likely associated 
with module. 

If suspected to be the module, lift module out.  Examine for damage, 
water infiltration and really blackened lamp ends.  If none, power On, 
and observe through your UV face shield, at safe distance, if lamp 
actually lights.  If Lamp lights and LED is On, suspect loose electrical 
connection.  If Lamp lights and LED is still Off, call Authorized Service 
for Ballast Control Center repair. 

If lamps are still Off, suspect bad ballast and replace. 

GFCI Breaker Off (All 
lamp LEDs for a module 
off) 

Ground Fault occurred.  May be a false trip.  Power the effected 
module Off (if not already powered by GFCI On/Off Breaker 
combination). Examine cable connectors for tightness. If suspicious, 
loosen, disconnect, clean, dry and re- connect. Lift module out of 
channel and examine for water infiltration. If so see “Water 
Infiltration”.  Reset GFCI, and Power On, (or Power On and reset 
GFCI).  If problem recurs, refer to Authorized Service for Power 
Control Center repair. 
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Hydraulic  
Water in Sleeve Water in 
Gland Water in Quartz 
Water Infiltration 

Check compression nut for tightness.  Notice how tight it is.  It may 
simply need to be tighter when reassembled later. Disassemble and 
dry related parts (Sleeve, O-ring, Lamp). The inside of a Sleeve may 
be cleaned with Citric acid, if a mild detergent fails to remove all 
scale.  The inside of a 

Sleeve may be rinsed with Alcohol.  It may be dried by poking a dry 
lint-free cloth (tethered on a string for retrieval) to the end, with a thin 
d l ti kMechanical  

Broken Sleeve Broken 
Gland Broken Quartz 
Broken Glass 

Carefully Loosen and dismantle effected parts (compression nut, O-
ring). Remove broken shards and debris.  Dry the area including lamp 
base connector.  May use a water 

displacement spray for electrical parts (eg.: WD-40, or petroleum 
distillate with silicone lubricant).  Do NOT contaminate any Quartz 
Sleeve or Lamp with this spray. Complete the installation with a fresh 
O-ring and Quartz Sleeve. Hand-tighten the compression nut. 
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V. Maintenance Schedule 
 

The time and frequency of maintenance has a lot to do with the specific wastewater plant and the 
quality of the actual water.   Due to the nature of wastewater, some plants will have to do more 
maintenance than others. 

The primary maintenance task is keeping the quartz sleeves clean.   This can be an every day task 
(worst case scenario) or more infrequently (quarterly).  This schedule will be determined after start up. 

ITEM                               FREQUENCY                    DESCRIPTION 

UV Lamps Operation Weekly to monthly Check LEDs to see if lamps are operating 
UV Lamp Change 1x every 12-14 months or 

after 9,000 hours 
Replace all lamps 

   
Quartz Sleeves Weekly to Quarterly Check UV monitor for low readings. Periodically 

remove module from channel (after powering 
off) and visually inspect. 

Quartz Sleeve Change Replace every 3 to 5 years Quartz sleeves will become etched and foggy 
after years of operation.  They need to be 
replaced based on visual inspection. 

   
O-rings, wiper rings and 
Grommets 

Replace every 3 to 5 years The orings and grommets will eventually need 
to be replaced. 

   
Ballast Control Center Monthly Check for moisture in enclosure.  Ensure that 

seals are functional. 
Ballast Control Center Bi Yearly Clean BCC with water and or stainless steel 

polish.  No not hose clean, as water will get into 
fans and vents.

Fan Operation Monthly Check to see if working 

Fan Filter Monthly Clean periodically to allow for cooling. 

   
UV Sensor Weekly to monthly Check for low readings.  If low, check for debris 

on sensor, dirty sleeves or bad lamps 
   
Modules 2x a year Remove modules for visual inspection. 
Modules Seasonal Yearly If disinfection is seasonal, do not leave modules 

in the channel as they may be damaged by 
environment. 

Module Storage Yearly When storing the UV modules over winter, 
insure that they are not damaged.  Replace 
orings as they may dry out.  Do not leave 
modules to freeze in channel
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VI. Attachments 
 

If your unit came with optional equipment, instructions will be attached to this manual. This includes 
informational material on the following: 

   

 

 

  

  

     

 

UV Monitoring System

PLC

UPS

Wiring Diagrams

Automatic cleaning system Air Compressor
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Ultraviolet (UV) Monitoring System  
UVM-1624

Type:  Digital 0-100% 
Applications: Water / Wastewater  
Components: UV Meter  
Sensors: Various available 

Theory of Operation 

A UV monitoring system is designed to provide the relative UV output of a lamp.  The system provides 
a representative overview of how the lamps are performing.  Low readings may indicate that the lamp is 
coming to the end of life, that the quartz sleeve is dirty, that the sensor window is dirty or that there has 
been a change to the transmission of the wastewater. 

The monitoring package is a true ultraviolet (UV) sensing system.  It senses only the germicidal energy 
spectrum as shown on the following chart.  Unlike light sensors, which register any wavelength 
including daylight, this is a precision instrument designed to work on a particular wavelength. 

Standard low-pressure lamps produce close to 95% of its light in the 254-nanometer range.  The 
sensor head contains a quartz-filtering device that blocks all wavelengths except those required for the 
destruction of microorganisms. 

Alarming Capabilities

The UV monitoring system provides a 4-20 mA output. 
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Operation

ELECTRIC SHOCK. Indicates risk of electrical shock, which may cause serious injury 
and or death. While the UV monitor is a 24 Volt device, you will be working with UV lamps and water 
and we recommend being careful.

1. The meter face provides an “ENTER” button as well as an “UP ARROW” and a “DOWN
ARROW”.  The  UVM-1624 is a 24 volt UV monitor.  It can displays relative UV output
(0-100%) or absolute UV output (W/m2).  It also will display run time.

2. The UVM-1624 UV monitoring system has been factory calibrated. You will find,
however, that it is necessary to Re-Calibrate it once the system is in use.

3. Factory Presets (editable):
a. Low UV warning at 70%
b. Low UV alarm at 50%
c. End value 110% (limits the percentage that the UV monitor can display)
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4. Recalibration must occur whenever a lamp change is performed (new lamp) and with
the water in the system.

a. Press and hold ENTER to enter settings menus.

b. Press ENTER repeatedly to see a list of user definable fields.

c. The re-calibration function focuses on finding the sensor input screen.  By pressing
the enter button, you will cycle through the various functions.

d. Hit enter until “sensor input signal” is shown to be  is confirmed to be set. If it
is not, use UP and DOWN to select . (depending of the type of unit you have
purchased) Your unit is equipped with a DIGITAL sensor your monitor will have a
label on its face indicating which of the two you have to select at this stage.

e. Press ENTER and you will see the end value (%).  We recommend setting to 100%.
To adjust, use the up and down arrows.   Once selected, hit enter.

f. You will be brought to another function screen.   The Adjust screen also you to
confirm your changed settings.   Toggle to Yes or No and hit Enter.

g. The UV meter will read “scanning” and it will confirm the new settings.  Once
scanned, hit enter to get to the next function.

h. The next functions will allow the user to select Alarm and Pre Alarms at certain %.
Once entered, you will be brought to another screen “CONFIG”.

i. Simply allow it to run and it will set the system.

The UV Monitor can be a standalone product or can be located in a Ballast Control Center.  
When performing re-calibration or other trouble shooting operations, please be careful as UV 
system operates at 120 volts or 230 volts. 
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Programmable Functions

There are many settings that can be programmed into your UVM-1624. 

Basic settings:     language, date, time, lock code and display contrast. 

Operation settings: start up delay, lamp replacement time. 

Settings:   sensor type, measurement unit, reference value, alarm setpoints 

Statistics: on/off cycles, lamp hours and total monitor operation hours 

Utilities

Main Alarm 
Status relay 

Supply 
Voltage 

UV sensor 
digital 
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The UV monitor allows the end user to use various sensors.  It also allows for the end user to 
take a signal (4-20mA) or dry contacts for remote monitoring. 

TECHNICAL 

Supply Voltage 24V DC, 1 W 
Operating Temperature  max 45C (113F) 
Ambient Temperature 0-40 C (32-104F) 
Running time of clock battery 8 years 
Operating Status  LCD – 2 line alpha numeric 
Status LCD Colors  Green, Yellow, Red 
Languages available English, Germany, French 

UV sensor is enclosed in its own quartz sleeve 
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Operator Interface User Manual 

PROJECT: 
SYSTEM: 
USER NAME: 
PASSWORD: 

MILTO  N  DE   
DRAFT
GLOW- 6000 - -8x
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Modes of Operation 
 
The system control cabinet contains one three position selector switch for each bank 
which determines the operating mode of the bank.  The description of each position is 
as follows: 
 
HAND places the bank in manual mode. In this mode, the PLC logic is bypassed and 
the UV bank is turned on immediately. The system ignores the water level switches and 
always keeps the lamps on. 
  
OFF turns the UV bank off. 
 
AUTO places the system in auto mode. In auto mode, the PLC will control the UV bank 
operation. Unlike HAND mode, the system monitors the channel water level switch; the 
lamps will not turn on if the water level is low, and they will be turned off if a low water 
level alarm occurs while they are in operation. The system waits for a remote start 
request to put a bank into service. The system determines which bank to operate based 
on the operator’s selection and the availability of the selected bank. If both banks are in 
auto mode, an automatic sequencing cycle is used to swap banks based upon an 
operator adjustable timer. The system uses bank pacing logic which will turn on both 
banks if the system flow exceeds an operator adjustable setpoint. Hysteresis values and 
timers are used to prevent unnecessary bank cycling due to unstable flow conditions. 
 
 

   
 

          
          

         
  

System Overview

              
              
          

          
            

             
             

         
          
             

 

Operator Interface Overview

The operator interface are Weintek Color Touch HMI. It communicates with the PLC 
over an Ethernet connection using TCP/IP. There are ten screens for the monitoring 
and adjustment of the UV system operation. A description of each screen is provided 
in the following sections.

              
              

        
        

         

The UV disinfection system consists of three (3) banks of UV lamps. Each bank 
contains three (3) modules each with six (6) UV lamps. The Ballast Control Center 
houses lamp-ballasts, power distribution equipment, system controller, operator 
interface, and instrumentation (UV intensity meters, lamp status, hour meters). The 
system is controlled by an Allen Bradley PLCs.
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Main Screen 
 
The Main screen provides an overview of the system.  
 
 

 
The descriptions of the controls and objects on this screen are as follows: 

1. Displays the flow through the system. 
2. Displays the mode selector switch position for the UV bank. 
3. Displays the UV intensity of the bank. 
4. Pushbutton to navigate to the Menu. 
5. Pushbutton to change the Forward/Reverse sequencing mode. 
6. Module Alarm in alarm condition.  
7. System Alarm in alarm condition 
8. Wiper status when wiper actives. 
9. Bank status either ON or OFF 
10. Module Plug status 

 
 

2 1 

3 

4 

7
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9
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10
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Lamp Hours (Display) Screen 

This screen displays the cumulative ON time of each UV lamp. This is a display only 
screen. It gives an indication of the usage of each lamp in both UV bank. Bank power 
cycle counts are also displayed in this screen. 

 

Lamp Hours (Edit) Screen 

This password-protected screen allows the user to change the run-time hours for each 
individual lamp in both banks. Bank power cycle counts are also can be reset in this 
screen. 
. 
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Operational Setpoints Screen 

This screen contains the operator configurable operational setpoints. 

 

Descriptions of the objects on this screen are as follows: 

• The Wiper Setup:  INTERVAL numeric entry field is used to enter the desired 
number of hours between automatic wipe sequences. 

• LEAD CHANGE specifies the time (in hours) for the automatic changeover of the 
forward and reverse sequencing. For this feature to work automatically, both 
banks must be set to auto mode. 

• Min Lamps ON: Specifies the number of minim lamps on in the system for each 
bank.   

• The LAMP HRS HIGH is the setpoint in hours at which the bank “HIGH LAMP 
HOURS” alarm will be generated if any lamp within a bank reaches this 
cumulative number of hours in operation. 

• The UV LOW is the setpoint at which a bank “UV Level Low” alarm will be 
generated if the UV intensity falls to this level after the warm-up time. 

• The UV LOW-LOW is the setpoint at which a bank “UV Level Low-Low” alarm will 
be generated if the UV intensity falls to this level after the warm-up time. 

• Warm-Up timer is the delay timer when system starts. It will disable some of the 
alarm checking during the warm-up time like UV intensity and minimum lamps 
on.  

• Press the MENU button to go to the MENU Screen. 
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Analog Calibration Screen 

This screen is used to calibrate the analog signals in the system. These signals include 
the UV intensity of each bank and the system flow rate. A description of the values in 
each column is given below. 

 

• The RAW column is an integer value representing the 4-20 mA analog signal 
converted to the range specified in the analog input module configuration. For a 
1762-NI4 module with channels configured for current inputs, a 4 mA signal has a 
value of 6240 counts and a 20 mA signal has a value of 31200 counts.  

• The  MIN column is a number representing the minimum input scaling value. This is
the 4 mA signal raw value (6240 for the input module described above). It is 
assumed that the transmitter 4 mA signal corresponds to a scaled value of zero.

• The MAX column is a number representing the maximum input scaling value. This is 
the 20 mA signal raw value (31200 for the input module described above). 

• The SCALED MAX column is a number representing the maximum scaled value of 
the signal in engineering units. This number corresponds to the 20 mA signal from 
the transmitter. 

• The SCALED column is the value of the input signal in engineering units based on 
the scaling parameters. 

• BOTH BANKS ON specifies the flow setpoint in gallons per Minute(GPM) for the 
bank pacing logic. When the system flow exceeds this value, the PLC turns on both 
UV banks. Both banks will remain on until the flow has decreased below the two-
bank setpoint by the hysteresis amount for approximately one minute. 
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• HYSTERESIS specifies the dead-band value for the bank pacing logic. Once the 
PLC turns on two banks, it will keep both of them on until the flow has fallen 
below the two-bank setpoint by this hysteresis amount. 

 
Note: The numbers used in the example are for the module described above. A different 
input module, or the same module with a different input range or configuration, may 
require different scaling parameters.  
 
ALARMS 
 

 
 
 
Bank Alarms:  Lamp Hours High 

Contact Fault 
Bank UV LOW 

  Bank UV LOW LOW 
Bank UV LOSS 
Multiple Lamps Fault 

 
 
System alarm display active alarms for :  
    Water Level Low 

  FLOW SIGNAL FAULT 
  NOT ENOUGH BANKS ON  

MAIN POWER LOSS 
 
 



LOW  LEVEL FLOAT 
SWITCH PART # LLS-1

Item Liquid Level Shut Off Switch
Mounting Vertical
Mounting Brackets 316L stainless adjustable
Tank Connection Size 1/4" NPT
VA Rating 60
Operating Temp. Range 392 Degrees F Max.
Max. Pressure 200 psi
Switch Function Selectable
Overall Length 3.38"
Float Material 316 SS
Float Length 2.00"
Float Dia. 2.13"
Stem Material 316 SS
Stem Length 2.63"
Height 3.52"
Width 2.13"
Contact Form SPST
Max. Voltage 240
Body Material 316 Stainless Steel
Standards ABS, UL, CE, CSA, NSF, Explosion Proof
Electrical Connections 22 ga. PTFE Coated 24" Leads
Float Specific Gravity 0.55

Unit does not require power and can be installed at various places in 
the channel.  It is designed to extinguish UV lamps in the event of flow 
variations.  ou do no want lamps burning in the air as it will cause fouling 
or lamp damage.

The LLS-1 connects directly the Enclosure via a 2 wire waterproof 
cable and is used for both low level and high level.   

May 2019 1



When float falls or rises at a certain level, the lamps 
will be extinguished. Float is adjustable.
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ARO-FLO SERIES 
FILTERS, REGULATORS AND LUBRICATORS



For more than 100 years, Ingersoll Rand ARO®  

has been an industry leader in the design and 

manufacture of compressors, pneumatic tools, and 

air preparation equipment. Clean air is a key ingredient that enables effective and efficient 

operation of tools, equipment, and machinery in almost every industry.  As such, the use 

of air preparation devices, such as filters, regulators, and lubricators (FRLs) is an excellent 

means of keeping your air supply in top condition, as well as enabling your tools and 

equipment to operate at their peak performance. The ARO-Flo Series FRLs continue the 

tradition of offering premium products for your operation, and also raises the bar in the 

industry for safety, flow performance, and modularity.

Safety:    Providing safe tools and equipment is our top priority. ARO-Flo 

Series FRLs are designed with integrated safety features such as 

locking bowls and clear multilingual markings. Accessories such as 

lockout valves, check valves, and soft-start valves allow the air 

supply to be safely managed and controlled.

  Ingersoll Rand attests that ARO-Flo Series of filters, 

regulators, lubricators (1000, 1500, 2000, 3000 Series) 

and select accessories are out of scope for ATEX 

Directive 94/9/EEC or 2014/34/EU. The products 

listed in the form IRITS-1215-197 certificate can be used in group II, 

category 2 environment; Gas and Dust with temperature a T6 (Ex II 

2GD T6) if all conditions set up in the Instruction Manual are meet.  

Instruction Manuals and certificate regarding ATEX Declaration can 

be found at AROZONE.COM

Performance:    ARO-Flo Series FRLs set the standard for flow performance. Simply 

put, air flows better through ARO-Flo filters, regulators, and 

lubricators than almost any other other air filtration device. This 

means less air is choked during the air preparation process, and 

your equipment can perform at its peak performance.

Modularity:    All ARO-Flo accessories are designed to integrate with each other 

within each size range. From pipe adapters to T-brackets, your 

complete FRL assembly and its individual components can be easily, 

safely, and quickly assembled or disassembled with a minimum of 

tools — no fuss or complications, even with fixed piping.
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1/4" Regulator — Flow Test

60

50

40

30

20

10

0

Parker Wilkerson SMC Norgren ARO-Flo

38% better than the competition

C
F

M

The following regulators were put through head-to-head tests 
to determine how they compare with the new ARO-Flo Series.

This is not the largest 1/4" regulator in the ARO-Flo Series, but rather the smallest. How did we do it? We designed the 
ARO-Flo Series from the ground up to allow air to pass through the units with a minimum of flow loss. The bottom line:  
If you want superior flow in your application, you can’t miss with the new ARO-Flo Series.

Test parameters: 100 psi inlet pressure, 90 psi set pressure, and 33 psi drop

Best in class

Manufacturer            Model Number Flow Rate

Parker 14R118F 27 cfm

Wilkerson® R08-02-F0G0 44 cfm

SMC® AR20-N02E-Z 48 cfm

Norgren R72G-2AK-RMG 51 cfm

ARO-Flo R37121-620 59 cfm

How did we do? On average, the ARO-Flo 1/4" 1000 Series regulator  
flowed 38 percent better than the competition. All regulators were tested 
under the same conditions, and all units were new — right out of the box.

R37121-620
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Features and benefits

By utilizing a modular 
lockout valve the 
user can close off 
the downstream 
air supply for 
maintenance and 
pressure isolation. 
Units are threaded 
for direct plumbing or 
can be installed in the 
modular arrangement.

Use of modular 
threaded pipe adapters 
allow for ease of service 
by allowing a unit to be 
quickly removed from 
the air line. Adapters 
can be used to pipe 
different thread sizes in 
the plumbing setup.

The ARO® soft-start 
valve allows system 
pressure to build 
gradually, protecting 
downstream equipment 
and creating a safer 
start-up condition.

Optional filter life indicator  
works off of pressure differential 
to show a visible alert when the 
filter needs replacement.

A T-bracket 
wall mount is 
standard on  
all combo units.

See our accessories  

catalog or go to  

our Web site for the  

complete selection of 

accessories for your  

application. 

Pressure switch
104415

Mounting brackets
104409

Replacement parts
104338

Refurb kits
104302

Spares and Accessories

A panel nut  
is standard on  
all individual 

ARO-Flo regulators 
and piggybacks. 
Must be ordered 
separately on 
combination units.

The settable gauge 
fan is a visual 
reference that allows 
the user to display 
the specific pressure 
range that is needed 
for their application.
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The installation of a manifold 
port block enables design 
flexibility by allowing clean, 
regulated air to be diverted 
to other applications.

The pressure 
switch is typically 
threaded into 
a manifold 
port block, 
and allows the 
sensing of high 
or low pressure 
thresholds set  
by the user.

The positive 
locking thumb 
switch engages 
with an audible 
click, and 
visually aligns 
to the locking 
symbols.

The auto-fill  
option is  
standard on 
all ARO-Flo 
lubricators.  
Lubricating oil  
can be added  
while lubricators 
are under  
pressure.

1000 Series
1/8"  and 1/4"  Ports

Max flow: 59 scfm
Series size: Miniature
Page: 8

1500 Series
1/4" and 3/8" Ports

Max flow: 113 scfm
Series size: Compact
Page: 18

2000 Series
3/8", 1/2", and 3/4" Ports

Max flow: 222 scfm
Series size: Standard
Page: 28

3000 Series
3/4" and 1" Ports

Max flow: 368 scfm
Series size: Heavy-Duty
Page: 38

Super-Duty Series
1", 1-1/4", 1-1/2", 2" and 3" Ports

Max flow: 1,770 scfm
Series size: Super-Duty
Page: 48

Specialty Items
1/8", 1/4", 3/8", 1/2",  

and 3/4"  Ports

Specialty line

Page: 56
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Lubricating oil
29665

Manifold block kit
104413-3-2

Gauges
104334

The oil drip rate 
is controlled 
by adjusting 
the sight dome 
adjustment  
screw in a 
clockwise 
or counter-
clockwise 
direction.

The ARO-Flo check  
valve is typically 
installed downstream 
of the regulator. It is 
used to help prevent 
downstream pressure 
from moving upstream 
of the valve in the  
event of upstream 
pressure loss.

Optional tamper  
kit installs in seconds 
and prevents 
adjustment of the 
regulated pressure.
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Technical data

POLYCARBONATE BOWL
METAL /  

METAL W/ SIGHT GLASS

Max inlet pressure (psi) 150 250

Temperature range (F) 23 – 125 23 – 175

Spring range options (psi)

0 – 30

0 – 60

0 – 140

Bowl cap — manual drain (oz) 1.3 1.3

Bowl cap — auto drain (oz) 1.0 1.0

Bowl cap — coal manual drain 1.2

Bowl cap — coal auto drain 1.0

Gauge port 1/8"

Flow capacity — 1/4" port* 72 scfm

Flow capacity — 3/8" port* 90 scfm

1500 Series piggyback filters / regulators
1/4"  and 3/8"  Ports

1500 Series

*Inlet pressure 100 psi (6.9 bar), 90 psi set (6.2 bar), with 33 psi drop (2.3 bar)

MODEL A (MM) B (MM) C (MM) DRAIN

P392XX-XX0 8.150 (207.0) 4.783 (121.5) 6.783 (172.3) MANUAL

P392XX-XX4 9.016 (229.0) 5.650 (143.5) 7.650 (194.3) AUTOMATIC

Panel nut comes 
standard on all 
individual 
piggyback units
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Ingersoll Rand Company warrants to the original use purchaser of the Ingersoll Rand Air Systems Components depicted in this 
catalog that Ingersoll Rand will repair or replace, free of charges, including return shipping costs within the continental United States 
of America, any such product which under normal use and service proves defective in material or workmanship, as determined by 
Ingersoll Rand inspection, twenty-four months from date of purchase, provided the claimed defective product, or part thereof, is 
promptly returned to the Ingersoll Rand Service Repair Center or a factory-authorized service repair center, with transportation 
charges prepaid.

If Ingersoll Rand inspection discloses no defect in material or workmanship, repair or replacement and return will be made at customary 
charges.

THE FOREGOING WARRANTY SUPERSEDES, VOIDS AND IS IN LIEU OF ALL OR ANY OTHER WARRANTIES, 
EXPRESSED OR IMPLIED, AND NO WARRANTY OR MERCHANTABILITY OR FITNESS FOR PARTICULAR PURPOSE IS 
INTENDED OR MADE. The sole obligation of Ingersoll Rand and the original use purchaser’s sole remedy is as stated 
above and in no event shall Ingersoll Rand be liable for any special, direct, indirect, incidental, consequential, or other 
damages or expenses of any nature including, without limitation, loss of profits or production time incurred by the 
original use purchaser or any other party.

Warranty

Compatible Lubricants
Although air line lubrication is not required for most ARO® valves, other mechanisms in the system may need such lubrication.  When a 
lubricator is used it should be supplied only with oils which are compatible with the materials used in the valves for seals and poppets.  Gener-
ally speaking, these are petroleum base oils with oxidation inhibitors, and aniline point between 180°F (82°C) and 220°F (104°C) and an ISO 
32, or lighter, viscosity.  Oils with phosphate type additives, such as zinc dithiophosphate, must be avoided because they can harm polyure-
thane valve components. The best oils to use in pneumatic systems are those specifically compounded for air line lubricator service.  We recom-
mend ARO® Lubricative Oil P/N 29665, it is specially formulated for use with pneumatic power tools, motors, valves, cylinders and hoists.

Cautions of the Use of Polycarbonate Plastic Bowls
Use Only with Compressed Air.  Filters and lubricators with polycarbonate plastic bowls are specifically designed for compressed air service, 
and their use with any other fluid (liquid or gas) is a misapplication.  The use with or injection of certain hazardous fluids in the system (e.g., 
alcohol or liquefied petroleum gas) could be harmful to the plastic bowl or result in a combustible condition or hazardous leakage.  Before 
using with a fluid other than air, or for non-industrial applications, or for life support systems.  Consult the factory. Use Metal Bowl Guard 
When Supplied.  A metal bowl guard is supplied with all but the smallest bowls, and must always be used to minimize danger from fragmenta-
tion in the event of failure of a plastic bowl. Avoid Harmful Substances.  Some compressor oils, chemical cleaners, solvents, paints, and fumes 
will attack plastic bowls and can cause bowl failure.  Do not use with or near these materials.  When a bowl becomes dirty, replace the bowl or 
wipe it with a clean dry cloth.  Immediately replace any plastic bowl which is crazed, cracked, or deteriorated.

Acetaldehyde
Acetic acid
Acetone
Acrylonitrile
Ammonia

Ammonium hydroxide

Anaerobic adhesives 
& sealants
Antifreeze
Benzene

Benzoic acid
Benzyl alcohol

Bromobenzene
Butyric acid
Carbolic acid

Carbon tetrachloride
Caustic potash solution
Caustic soda solution
Chlorobenzene
Chloroform

Cresol
Cyclohexanol
Cyclohexanone
Cyclohexene
Dimethyl formamide
Dioxane
Ethane tetrachloride
Ethyl acetate
Ethyl ether
Ethylamine
Ethylene chlorohydrin
Ethylene dichloride

Ethylene glycol
Formic acid
Freon (refrigerant 
& propellant)
Gasoline (high aromatic)
Hydrazine
Hydrocarbons
Hydrochloric acid
Lacquer thinner
Methyl alcohol
Methylene chloride
Methylene salicylate

Milk of lime (CaOH)
Nitric acid
Nitrobenzene
Nirocellulose lacquer
Phenol
Phosphorous hydroxyl 
chloride
Phosphorous trichloride
Propionic acid
Pyridine
Sodium hydroxide

Styrene
Sulfuric acid
Sulfuryl chloride
Tetrahydronaphthalene
Thiophene
Toluene
Turpentine
Xylene
Perchlorethylene

Trade Names of Stustances HARMFUL to Polycarbonate Plastic Bowls
• Atlas Perma-Guard • Buna N • Cellulube #150 & #220 • Crylex #5 cement • Eastman 910 • Garlock 98403 (polyurethane) • Haskel 568-023 
• Hilgard Company’s hil phene • Houghton & Co. oil 1120, 1130, 1055 • Houstsafe 1000 • Kano Kroil • Keystone penetrating oil #2 • Loctite 
271, 290, 601 • Loctite Teflon sealant • Marvel Mystery Oil • Minn. Rubber 366Y • National Compound N11 Nylock VC-3 • Parco 1306 
Neoprene • Permabond 910 • Petron PD287 • Prestone • Pydraul AC • Sears Regular Motor Oil • Sinclair oil “Lily White” • Stauffer Chemical 
FYRQUEL 150 • Stillman SR 269-75 (polyurethane) • Stillman SR 513-70 (neoprene) • Tannergas • Telar • Tenneco and Erol 495 & 500 oils • 
Titon • Vibra-tite • Zerex

SUBTANCES HARMFUL TO POLYCARBONATE PLASTIC BOWLS
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Progress in motion

For more than 85 years, ARO® pumps and fluid products have helped drive innovation  

and create new standards for how the world gets work done. Over the years, we have  

applied our knowledge of our customers’ industries and the demands placed on productivity 

and quality to consistently deliver products that increase productivity and minimize the costs 

associated with transferring, extruding, and applying a wide range of fluids, from  

low- to high-viscosity. 

When you purchase an ARO® product, you can be confident that you are getting  

industry-proven dependability, versatility, and value. No matter what your product,  

process, or location, we offer the products, accessories, and a worldwide distribution  

and service network prepared to keep your process in motion.

After all, we’ve been doing it for more than 85 years.
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ARO® is a brand of Ingersoll Rand. Ingersoll Rand (NYSE:IR) advances the quality of life by creating 

comfortable, sustainable and efficient environments. Our people and our family of brands—including Club 

Car®, Ingersoll Rand®, Thermo King® and Trane®—work together to enhance the quality and comfort of air 

in homes and buildings; transport and protect food and perishables; and increase industrial productivity 

and efficiency. We are a $14 billion global business committed to a world of sustainable progress and 

enduring results. For more information, visit www.ingersollrand.com.

©2014 Ingersoll Rand     IRITS-1008-120 EN  0519

arotechsupport@irco.com youtube.com/aropumps (800) 495-0276www.AROzone.com 
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We are committed to using environmentally conscious print practices



500 lb and
1200 lb Capacity
Portable Davit Cranes

Model 
5PA5-M1

5PA5 / 5PA10

Winona, MN  USA  |  www.thern.com

SERIES

5PA105PA10



These products are not for lifting people, or things over people.

2

ENSIGN SERIES

Mast
20.3 lb / 9.2 kg

Rotation 
Handle

1.6 lb / .7 kg

Boom
28.5 lb / 12.9 kg

500
ADJUSTABLE SHEAVE BLOCK 

Sheave easily adjusts without tools to 4 
different positions allowing for a wide range 

of height and reach combinations.

ADJUSTABLE BOOM ANGLE 
Convenient stainless steel adjustment screw, 

with comfortable turning knob, allows for 
easy, one-hand boom adjustment when not 

under load. 

QUICK-MOUNT WINCH BRACKET 
A variety of Thern winches can be attached 
to the bracket.  After a winch is attached to 
the bracket, the bracket is easily mounted 
(without tools) to any of three convenient/

ergonomic positions on the mast  
via quick-connect pins.

NYLATRON FLANGE BEARING 
The Ensign 500 features a nylatron bearing 

that supports the mast at the top of the base 
to assist with the crane’s  

360° smooth rotation.

TAPERED ROLLER BEARING 
A tapered roller bearing, pinned to the bottom 

of the mast, allows the crane to rotate 360° 
under load. Standard only on the Ensign 500. 

ROLLER/BALL BEARING* 
Standard on Ensign 1000, the specially 

designed roller/ball bearing at top of base 
requires no tools for installation.   

Allows smooth, easy 360°  
crane rotation under load.  

STAINLESS STEEL LOCK* 
Stainless steel lock assembly keeps crane 

in position during winch operation and when 
not in use.  Included with roller/ball bearing.

*Not available on the Ensign 500

SERIES FEATURES

SERIES 5PA5
CAPACITY 500 LB 
226 KG

1
2

4

3

Model 
Shown
5PA5-M1

Pedestal Base
19.2 lb / 8.7 kg

Flush Mount Base
19.2 lb / 8.7 kg

Wall Mount Base
20.7 lb / 9.4 kg

Bracket
3.4 lb / 1.5 kg

(5PA5)
5.7 lb / 2.6 kg

(5PA10)

Adjustment 
Screw
3.2 lb / 
1.5 kg

Sheave
4.5 lb / 2.0 kg



These products are not for lifting people, or things over people.
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TRADITIONAL FEATURES

FEATURES AND BENEFITS

1000

SERIES 5PA10
CAPACITY 1200 LB 
544 KG

MANUAL OR POWER OPERATION 
Thern davit cranes can be configured with a 
manual winch for short, infrequent lifts or a 
power winch for longer lifts or heavier loads.  
Choose from Thern’s spur or worm gear hand 
winches or power winches with 115/1/60 as 
standard. Other voltages available as well 
as pneumatic, hydraulic or DC Volt power 
operation.

CORROSION RESISTANT FINISH 
Electrostatic powder coated crane and 
stainless steel fasteners combine to resist 
corrosion in harsh environments. Other 
options available include: galvanized, 
stainless steel and epoxy finishes.

EASY ASSEMBLY/DISASSEMBLY 
Quick-release stainless steel pins allow for 
easy assembly and quick disassembly for 
transport or storage.  No tools required.

QUICK DISCONNECT ANCHOR 
For quickly attaching or removing wire rope 
equipped with a swaged ball fitting - Allows 
the operator to leave the wire rope attached 
to the load at all times and simply remove 
the rope from the winch and attached to the 
optional wire rope keeper or cable reel.

VARIETY OF BASES 
Pedestal, flush and wall mount bases allow 
for a variety of mounting solutions and are 
easily installed to a variety of solid surfaces 
with anchor bolts or other fastening methods.  
Bases sold separately.  Base cap included 
with lanyard keeps water and debris out of 
base when crane is removed.

2 -YEAR WARRANTY 
Industry-leading two-year limited  
warranty on all our products.

Swaged Ball 

Fitting

Wire Rope 

Keeper

Wire Rope 

Cable Reel

Boom
52.9 lb / 24.0 kg

Bearing 
(Availble only on 5PA10)

9.4 lb / 4.3 kg

Sheave
6.2 lb / 2.8 kg

Mast
52.4 lb / 23.8 kg

Flush Mount Base
43.7 lb / 19.8 kg

Wall Mount Base
48.5 lb / 22.0 kg

Pedestal Base
51.9 lb / 23.6 kg

Rotation 
Handle
1.8 lb / 
.8 kg

Adjustment Screw
6.4 lb / 2.9 kg

Model Shown
5PA10-E2
With stainless steel 
finish, 4WP2-K elec-
tric winch and 5BP
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E2X

E2

E4X

M2X

Electric Winches

Electric 
Winch Model No.

Line Speed
Finish Power Control 

(Pendant)
Approx. 

Ship Weight1st Layer Full Drum

E2 4WP2V-K 8 fpm 13 fpm
Enamel 
Paint

115 Volt, AC,
Single Phase

6 ft 85 lbs 39 kg

E2X 4WP2VEGRA-K 8 fpm 13 fpm
Epoxy 
Paint

115 Volt, AC,
Single Phase

6 ft 85 lbs 39 kg

E4 4777-K 13 fpm 22 fpm
Enamel 
Paint

115 Volt, AC
Single Phase

6 ft 110 lbs 50 kg

E4X 4777EGRA-K 13 fpm 22 fpm
Epoxy 
Paint

115 Volt, AC
Single Phase

6 ft 110 lbs 50 kg

E4DC 4777DC-K 13 fpm 22 fpm
Enamel 
Paint

12 Volt, DC 10 ft 124 lbs 57 kg

E4XDC 4777DCEGRA-K 13 fpm 22 fpm
Epoxy 
Paint

12 Volt, DC 10 ft 124 lbs 57 kg

All electric winches mount on boom via quick mount bracket and are equipped with internal break for load control.

WINCHES
For Ensign Series

Hand Winches

Winch Winch Model No. Description Finish Approx. Ship Weight

M1
M4022PB-K  (5PA5)  Spur gear hand winch with brake

Zinc Plated 17 lbs    7.7 kg
M4312PB-K (5PA10)   Spur gear hand winch with brake

M2 4WM2V-K  Worm gear hand winch with brake Red Enamel 42 lbs    19.1 kg

M2X 4WM2VEGRA-K  Worm gear hand winch with brake Epoxy Paint (Gray) 42 lbs    19.1 kg

M3
M4042PBSS-K (5PA5)  Stainless steel spur gear hand winch with brake

Stainless Steel 24 lbs    10.9 kg
M4312PBSS-K (5PA10)  Stainless steel spur gear hand winch with brake

All hand winches include disc brake for load control and steel gear covers to protect gears and help prevent injuries.   
NOTE: Worm gear requires more turns with less effort than a spur gear winch.

M1

M3

M2

CRANES AND WINCHES

E4

E4DC

FINISHES

Crane Finishes for Ensign Series
All cranes come standard with Electrostatic Powder Coat red finish. Four optional finishes also offered are Galvanized,  
304 or 316 Stainless Steel, and corrosion-resistant Epoxy.  Custom colors are available per customer request - Please contact factory.

Finish Code
Model Number

Options Description
ENSIGN 500 ENSIGN 1000

Powder Coat (Red) RED 5PA5 5PA10 Standard N/C Red electrostatic powder coating applied to all cranes - Good

Galvanized GAL 5PA5G 5PA10G Optional/Extra An economical choice that provides extra protection - Better

304 Stainless Steel 304SS 5PA5S 5PA10S Optional/Extra Electro-polished for added protection - Best

316 Stainless Steel 316SS 5PA5S316 5PA10S316 Optional/Extra A higher level of corrosion protection - Premium

Epoxy (Gray) EPX 5PA5X 5PA10X Optional/Extra 3-part epoxy is impact, fire, water, and slip-resistant - Premium

RED GAL
304
SS

316
SS EPX

E4XDC

SERIES
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BASES AND WIRE ROPE

SERIESBASES (sold separately)
For Ensign Series

Select the appropriate base(s) for your application from the chart below.  Matching your crane with multiple 
bases provides optimal worksite flexibility and an economical solution for servicing multiple lift stations.

Finish
Pedestal Flush Wall

5PA5 5PA10 5PA5 5PA10 5PA5 5PA10

Powder Coat Paint 5BP5 5BP10 5BF5 5BF10 5BW5 5BW10

Galvanized 5BP5G 5BP10G 5BF5G 5BF10G 5BW5G 5BW10G

304 Stainless Steel  5BP5S  5BP10S  5BF5S  5BF10S  5BW5S  5BW10S

316 Stainless Steel 5BP5S316 5BP10S316 5BF5S316 5BF10S316 5BW5S316 5BW10S316

Epoxy Paint 5BP5X 5BP10X 5BF5X 5BF10X 5BW5X 5BW10X

Approximate
Ship Weight

21 lbs 

(9.5 kg)

56 lbs 

(25.4 kg)

21 lbs 

(9.5 kg)

47 lbs 

(21.3 kg)

23 lbs 

(10.4 kg)

52 lbs 

(23.6 kg)

Thern winches and cranes are sold without wire rope.  However, we carry top quality wire rope assemblies optimally designed for use with our winches 
and cranes.  The assemblies above are equipped with a swaged ball fitting and swivel hook (Enamel w/Galvanized rope or Stainless Steel with SS rope) 

*Based on 3.5:1 design factor   NOTE: 1/8” wire rope is available with a reduced load rating.  Please contact the factory.

GAL SS

WIRE ROPE Assembly (sold separately)
For Ensign Series

Wire Rope
Length

Galvanized Aircraft Cable 304 Stainless Steel Rope 316 Stainless Steel Rope

3/16" Dia 1/4” Dia. 3/16" Dia. 1/4” Dia. 3/16" Dia. 1/4” Dia.

Wire Rope 
Ratings* 1200 lbs (544 kg) 2000 lbs (907 kg) 1000 lbs (454 kg) 1800 lbs (816 kg) 800 lbs (363 kg) 1400 lbs (635 kg)

20 ft  -  6 m WA19-20NS WA25-20NS WS19-20NS WS25-20NS WSS19-20NS WSS25-20NS

28 ft  -  8.5 m WA19-28NS WA25-28NS WS19-28NS WS25-28NS WSS19-28NS WSS25-28NS

36 ft  -  10.9 m WA19-36NS WA25-36NS WS19-36NS WS25-36NS WSS19-36NS WSS25-36NS

45 ft  -  13.7 m WA19-45NS WA25-45NS WS19-45NS WS25-45NS WSS19-45NS WSS25-45NS

60 ft  -  18.2 m WA19-60NS WA25-60NS WS19-60NS WS25-60NS WSS19-60NS WSS25-60NS

75 ft  -   22.8 m WA19-75NS WA25-75NS WS19-75NS WS25-75NS WSS19-75NS WSS25-75NS

90 ft  -  27.4 m WA19-90NS - WS19-90NS - WSS19-90NS -

Pedestal Flush Wall Mount
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1
2

3
4 B

A

lift below
floor level

Ensign 500 
Lift Below Floor 2 

Level
Lift Below 1                                                               

Floor
Wire Rope                     
Diameteter

Wire Rope              
Length 3

Winch  
 Configurations

Minimum (B4) Maximum (B1) M1 M2 M3 E2 E4

(ft) (m) (ft) (m) (in)  (mm) (ft) (m)

0 0 5 1.5 3/16 5 20 6.0 x - x - x

8 2.4 13 3.9 3/16 5 28 8.5 x - x - x

16 4.8 21 6.4 3/16 5 36 10.9 x - x - x

25 7.6 30 9.1 3/16 5 45 13.7 x - x - x

40 12.1 45 13.7 3/16 5 60 18.2 - - x - x

55 16.7 60 18.2 3/16 5 75 22.8 - - x - x

70 21.3 75 22.8 3/16 5 90 27.4 - - - - x

For long lifts (Up to 240’  (73.1m)) please contact factory

0 0 5 1.5 1/4 6 20 6.0 - x x x x

8 2.4 13 3.9 1/4 6 28 8.5 - x x x x

16 4.8 21 6.4 1/4 6 36 10.9 - x x x x

25 7.6 30 9.1 1/4 6 45 13.7 - x x x x

40 12.1 45 13.7 1/4 6 60 18.2 - - - - x

1 Lift below floor level varies depending on boom position and base configuration. For longer lifts, please contact factory.   
2 Performance Characteristics are for standard products referred to in this manual. Non-standard products may vary from the original 

  design. Contact Thern, Inc. for this information.
3 Wire rope assemblies include a hood and a swaged ball fitting to work with quick disconnect anchor on winches, cable spooler and wire 

rope keeper.  316SS wire rope is also available.  Please contact the factory.

PERFORMANCE
500

M1

M3

E2M2

IMPORTANT: It is the owner or operator’s responsibility to determine the suitability of the equipment to its intended use. 

Study all applicable codes, manuals and regulations.  Be sure to read the Owner’s Manual supplied with the equipment before operating it.

E4
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12 in
305
mm

24 in
610
mm

36 in
914
mm

48 in
1219
mm

12 in

0

305mm

24 in
610mm

36 in
914mm

48 in
1219mm

60 in
1524mm

114 in
2896 mm

72 in
1829mm

84 in
2133mm

96 in
2438mm

108 in
2743mm

120 in
3048mm

MAST CL

500 lbs
227 kg

400 lbs
181 kg

300 lbs
136 kg

250 lbs
113 kg

60°

50°

hook reach

hook
height
above
floor

39 in
991 mm 2.38 in dia

60 mm

A

B

1

2

3

4

Pedestal Base 5BP5

PERFORMANCE

12 in
305
mm

24 in
610
mm

36 in
914
mm

48 in
1219
mm

12 in

0

305mm

24 in
610mm

36 in
914mm

48 in
1219mm

60 in
1524mm

72 in
1829mm

84 in
2133mm

96 in
2438mm

108 in
2743mm

500 lbs
227 kg

400 lbs
181 kg

300 lbs
136 kg

250 lbs
113 kg

60°

A

B

1

2

3

4

MAST CL

50°

2.38 in dia
60 mm

hook
height
above
floor

25 in
635 mm

99 in
2514 mm

hook reach

Wall-Mount Base 5BW5
Flush-Mount Base 5BF5

7.0 in
(178 mm)

8.1 in
(206 mm)

2 in SCH 40 pipe

4x   .6 in(14 mm) dia hole

14.6 in
(370 mm)

.5 in
(13 mm)

3.5 in dia
(89 mm)

8.0 in
(203 mm)

3.5 in dia
(89 mm)

8.1 in
(206 mm)

4 x   .6 in
(14 mm)
dia hole

2 in 
SCH 40 pipe

.4 in
(10 mm) 4.6 in

(117 mm)

14.6 in
(370 mm)10.0 in

(254 mm)

Flush/Wall Mount Performance Ratings2

Boom Position Load Rating Hook Reach Hook Height

(lb) (kg) (in) (mm) (in) (mm)

A-1 500 226 17 431 60 1524

A-2 400 181 22 558 65 1651

A-3 300 136 28 711 73 1854

A-4 250 113 36 914 82 2082

B-1 500 226 14 355 62 1574

B-2 400 181 17 431 69 1752

B-3 300 136 22 558 77 1955

B-4 250 113 28 711 87 2209
1 Lift below floor level varies depending on boom position and base configuration. 

  For longer lifts, please contact factory.
2 Performance Characteristics are for standard products.  Non-standard products may vary from 

  the original design.  Contact Thern, Inc. for this information. 

Ensign 500 on Pedestal Base
Performance Ratings2

Boom Position Load Rating Hook Reach Hook Height

(lb) (kg) (in) (mm) (in) (mm)

A-1 500 226 17 431 74 1879

A-2 400 181 22 558 79 2006

A-3 300 136 28 711 87 2209

A-4 250 113 36 914 96 2438

B-1 500 226 14 355 76 1930

B-2 400 181 17 431 83 2108

B-3 300 136 22 558 91 2311

B-4 250 113 28 711 101 2565
1 Lift below floor level varies depending on boom position and base configuration. For longer lifts, 

  please contact factory.
2 Performance Characteristics are for standard products. Non-standard products may vary from 

  the original design. Contact Thern, Inc. for this information. 

3.5 in dia
(89 mm)

.5 in
(13 mm)

14.6 in
(370 mm)

7.0 in
(178 mm)

8.1 in
(206 mm)

4x dia hole.6 in (14 mm)

2 in SCH 40 pipe

500
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1
2

3
4 B

A

lift below
floor level

Ensign 1000 
Lift Below Floor 2 

Level
Lift Below 1                                                               

Floor
Wire Rope                     
Diameteter

Wire Rope              
Length 3

Winch                                                                    
Configurations

Minimum (B4) Maximum (B1) M1 M2 M3 E2 E4

(ft) (m) (ft) (m) (in)  (mm) (ft) (m)

5 1.5 9 2.7 3/16 5 28 8.5 x - x - x

13 3.9 17 5.1 3/16 5 36 10.9 x - x - x

22 6.7 26 7.9 3/16 5 45 13.7 x - x - x

37 11.2 41 12.4 3/16 5 60 18.2 x - x - x

52 15.8 56 17.0 3/16 5 75 22.8 x - x - x

67 20.4 71 21.6 3/16 5 90 27.4 x - x - x

97 29.5 101 30.7 3/16 5 120 36.5 - - - - x

For long lifts (Up to 240’  (73.1m)) please contact factory

5 1.5 9 2.7 1/4 6 28 8.5 - x x x x

13 3.9 17 5.1 1/4 6 36 10.9 - x x x x

22 6.7 26 7.9 1/4 6 45 13.7 - x x x x

37 11.2 41 12.4 1/4 6 60 18.2 - x x x x

52 15.8 56 17.0 1/4 6 75 22.8 - - - - x

5 1.5 9 2.7 5/16 8 28 8.5 x - x - x

13 3.9 17 5.1 5/16 8 36 10.9 x - x - x

22 6.7 26 7.9 5/16 8 45 13.7 - - - - x

1 Lift below floor level varies depending on boom position and base configuration.  For longer lifts, please contact factory. 
2 Performance Characteristics are for standard products referred to in this manual.  Non-standard products may vary from the original design.  

  Contact Thern, Inc. for this information.
3 Wire rope assemblies include a hood and a swaged ball fitting to work with quick disconnect anchor on winches, cable spooler and wire rope keeper.   

  316SS wire rope is also available.  Please contact the factory.

PERFORMANCE

1000

IMPORTANT: It is the owner or operator’s responsibility to determine the suitability of the equipment to its intended use. 

Study all applicable codes, manuals and regulations.  Be sure to read the Owner’s Manual supplied with the equipment before operating it.

M1

M3

E2M2

E4
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Pedestal Base 5BP10

PERFORMANCE

Wall-Mount Base 5BW10

Flush-Mount Base 5BF10

Flush/Wall Mount Performance Ratings2

Boom Position Load Rating Hook Reach Hook Height

(lb) (kg) (in) (mm) (in) (mm)

A-1 1200 544 26 660 79 2007

A-2 1000 453 32 812 84 2134

A-3 800 362 39 990 90 2286

A-4 650 294 48 1219 98 2489

B-1 1200 544 22 558 83 2108

B-2 1000 453 26 660 89 2261

B-3 800 362 32 812 96 2438

B-4 650 294 39 990 106 2692
1 Lift below floor level varies depending on boom position and base configuration. 

  For longer lifts, please contact factory.
2 Performance Characteristics are for standard products.  Non-standard products may vary from 

  the original design.  Contact Thern, Inc. for this information. 

Ensign 1000 on Pedestal Base
Performance Ratings2

Boom Position Load Rating Hook Reach Hook Height

(lb) (kg) (in) (mm) (in) (mm)

A-1 1200 544 26 660 93 2362

A-2 1000 453 32 812 98 2489

A-3 800 362 39 990 104 2641

A-4 650 294 48 1219 112 2844

B-1 1200 544 22 558 97 2463

B-2 1000 453 26 660 103 2616

B-3 800 362 32 812 110 2794

B-4 650 294 39 990 120 3048
1 Lift below floor level varies depending on boom position and base configuration. For longer lifts,  

  please contact factory.
2 Performance Characteristics are for standard products. Non-standard products may vary from  

  the original design. Contact Thern, Inc. for this information. 

1000

12 in
305 mm

0

24 in
610 mm

36 in
914 mm

48 in
1219 mm

72 in
1829 mm

84 in
2134 mm

96 in
2438 mm

108 in
2743 mm

144 in
3658 mm

60 in
1524 mm

120 in
3048 mm

132 in
3353 mm

48 in
1219
mm

36 in
914
mm

24 in
610
mm

12 in
305
mm

60 in
1524
mm

MAST CL

hook
height
above
floor

hook reach

650 lbs
294 kg

800 lbs
362 kg

1000 lbs
453 kg

1200 lbs
544 kg

1

2

3

4

3.5 in dia
89 mm

60°

50°
A

B

14.5 in 
(368 mm)

.69 in (18 mm)
15.88 in 
(403 mm)

4X .69 in (18 mm)

15.88 in 
(403 mm)

14.5 in 
(368 mm)

.69 in 
(18 mm)

4.5 in dia 
(114 mm)

.56 in (14 mm)

.38 in (7 mm)

14.63 in 
(372 mm)

12 in
305 mm

0

24 in
610 mm

36 in
914 mm

48 in
1219 mm

72 in
1829 mm

84 in
2134 mm

96 in
2438 mm

108 in
2743 mm

60 in
1524 mm

120 in
3048 mm

132 in
3353 mm

48 in
1219
mm

36 in
914
mm

24 in
610
mm

12 in
305
mm

60 in
1524
mm

MAST CL

hook
height
above
floor

hook reach

650 lbs
294 kg

800 lbs
362 kg

1000 lbs
453 kg

1200 lbs
544 kg

1

2

3

4

60°

50°
A

B

3.5 in dia
89 mm

14.5 in 
(368 mm) 15.88 in 

(403 mm)

4X .69 in (18 mm)

.69 in (18 mm)

15.88 in (403 mm)
.69 in 
(18 mm)

14.5 in 
(368 mm)

4.5 in dia 
(114 mm)

14.25 in 
(362 mm)

.38 in (9.7 mm) .94 in (24 mm)15.88 in 
(403 mm)

4.5 in dia 
(114 mm)

14.5 in 
(368 mm)

.69 in 
(18 mm)15.88 in 

(403 mm)

14.5 in 
(368 mm)

.56 in 
(14 mm)

4X .69 in 
(18 mm)

.69 in 
(18 mm)

5.75 in 
(146 mm)

.38 in 
(7 mm)

These products are not for lifting people, or things over people.



These products are not for lifting people, or things over people.
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ACCESSORIES
ACCESSORIES FOR ENSIGN SERIES

Item Part Number Description

Roller/Ball
Bearing
Comes 
Standard 
on 5PA10
(Not 
available 
on 5PA5)

5PT10BRG

5PT10BRG-S

5PT10BRG-S316

5PT10BRG-SS

5PT10BRG-SS316

5PT10BRG-X

Red electrostatic powder coat paint finish - Good

304 Stainless steel electro-polished finish for added protection - Better

316 Stainless steel electro-polished finish for a higher level of protection - Best

304 Stainless steel - For use with stainless steel base only

316 Stainless steel - For use with stainless steel base only

3-part epoxy paint (gray) finish for higher level of protection - Premium

5PA5 
Series
Rotational
Lock

5PA5LCK-S

5PA5LCK-S316

5PQ5LCKF-S

5PA5LCKF-S316

Optional 5PA5 rotation lock holds crane position at 30° increments

For pedestal and wall mount bases - 304 Stainless Steel

For pedestal and wall mount bases - 316 Stainless Steel

For flush mount base - 304 Stainless Steel

For flush mount base - 316 Stainless Steel

Base
Anchor
Kit

AN50A-5

AN50A-5S

AN50A-5S316

4 Hilti® Zinc Plated Steel fasteners 1/2 X 5.50 STL KB-TZ

4 Hilti® 304 Stainless Steel fasteners 1/2 X 5.50 SST304 KB-TZ

4 Hilti® 316 Stainless Steel fasteners 1/2 X 5.50 SST316 KB-TZ

AN62A-6

AN62A-6S

AN62A-6S316

4 Hilti® Zinc Plated Steel fasteners 5/8 X 6.00 STL KB-TZ

4 Hilti® 304 Stainless Steel fasteners 5/8 X 6.00 SST304 KB-TZ

4 Hilti® 316 Stainless Steel fasteners 5/8 X 6.00 SST316 KB-TZ

Drill-Drive 
KitS

ED300-DW11
120 VAC, 11.5 amp, 300rpm drill-motor to power drive the hand winch. Only available 
for cranes configured with the M2 winch option. Includes  1-1/8” hex drive socket.

ED300-DW06
CORDLESS KIT: 60 V Brushless Motor, 300rpm drill-motor  
to power drive the M2 hand winch option.  Includes 1-1/8” hex drive socket.

Cable 
Spooler

RW50 316 stainless steel reel winds up wire rope when detached from crane.

Headache 
Ball

HB10-12-25

HB10-25-38

Red Painted 10lb fits 3/16” to 1/4” Rope

Red Painted 10lb fits 1/4” to 3/8” Rope

HB10S-12-25

HB10S-25-38

Stainless Steel 10lb fits 3/16” to 1/4” Rope

Stainless Steel 10lb fits 1/4” to 3/8” Rope

Wire Rope 
Keeper

RK19-25S

RK19-25S316
Stainless steel bracket attaches to base or other structure to hold free end of the wire 
rope when detached from the crane.

IMPORTANT: It is the owner or operator’s responsibility to determine the suitability of the equipment to its intended use. 

Study all applicable codes, manuals and regulations.  Be sure to read the Owner’s Manual supplied with the equipment before operating it.



These products are not for lifting people, or things over people.
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ADDITIONAL OPTIONS FOR ENSIGN SERIES
Thern offers a variety of additional options you can choose to enhance your davit crane.

 
Upon request, Thern can test your crane prior to shipping, up to 125% of rated load.

 
Extend our standard 2-year warranty to 5 years .

 
Available upon request at time of order.

 
Available upon request at time of order, CE mark for products sold  

into the European union.

 
Specially rated for use in explosive settings. Available upon  

request at time of order.

 
AC electric in any voltage. DC electric, hydrualic and pneumatic power winches available.

 
Thern can build the high quality controls you need to operate your equipment.

 
A worm gear hand winch is also available for operation with a 400 rpm max drill motor option.

 
Add an emergency safety shut-off to ensure safe operation.

CUSTOMIZATION 
Customization is available for almost all Thern products and should always be performed by our engineers to assure the 

changes meet our stringent quality standards.  Below are some of our more  

common customization requests. Only factory  

modifications are covered under warranty.

 
Customized winch and crane configurations to accommodate longer lifts. 

 
Custom colors and finishes are available to match your unique application

 
Thern can extend mast heights and boom lengths to fit your needs

 
The winch can be relocated to fit confined spaces or height restrictions

 
Custom bases or mounting requirements can be manufactured to meet your unique situation

Special davit crane built to 
lift UV panels at water 

treatment facilities

OPTIONS



ENCS-0418

MADE IN USA
Thern, Incorporated
World Headquarters 

5712 Industrial Park Road   Winona, MN  USA
TF: 1-800-843-7648 

Phone: 1-507-454-2996
www.thern.com

Thern Europe
Bedrijvenpark Twente 454e

7602 KM Almelo  The Netherlands
Phone: +31-546-898-380

europe@thern.com



Horizontal Open Channel
Ultraviolet Disinfection

GLOW  Series Wastewater



 
GLOW Series

Glasco has been manufacturing UV disinfection sys-
tems for over 50 years.    Equipment is manufactured 
for a variety of markets, industries and applications in 
our NJ (USA) facility. 

Founded in 1922, Glasco began as a New York City ba-
sed metal equipment fabricator for the food and beve-
rage industries.  In the 1940’s, the company was com-
mitted to supporting other manufacturers during the war 
effort.  Our stated mission was to  “build and design 
any handling equipment made of metal that will enable 
you to  process or fabricate more expeditiously or more 
ef ciently

In the 1960’s, Glasco introduced their rst chambered 
UV system for an industrial application.   Since then, we 
have manufactured tens of thousands of UV systems.   
The UV business developed in the industrial markets 
and grew into the municipal market in the 1980s.

Today, Glasco manufactures a wide range of UV          
systems for treating both clean and wastewater for re-
sidential, commercial, industrial and municipal market-
places.  

Systems integrate UV light to provide environmentally 
friendly disinfection.  UVC  light, de ned as light emit-
ted at wavelengths between 200 and 300 (254 is peak) 
nanometers (nm), is used as a means of disinfection 
by inactivating microorganisms, including waterborne 
diseases (pathogens). UV irradiation has been proven 
to be a fast, reliable, effective, economical, and green 
disinfection method and has been successfully applied 
worldwide for decades.

UVC  lights targets the microorganisms’ DNA. Exposu-
re to UVC light prevents the microorganism from repro-
ducing and cells that cannot reproduce cannot infect 
and are therefore harmless.

Our Company 

1



2

1. UV Disinfection

2. The Kill

3. Calculating Dose

4. Why use UV?

When wastewater pathogens are exposed to UV light, 
their cells become damaged and this damage inhibits   re-
production. The UV light, produced by a special UV lamp, 
damages the cell’s DNA and RNA and once damaged, 
they are unable to replicate. This physical process ren-
ders them harmless. 

The amount of damage is a result of the lamp’s UVC in-
tensity multiplied by residence time.   The dosage is com-
monly referred to as microwatts and is often expressed 
as mJ/cm2.     Dosages of 30,000 uWs/cm2 (30 mJ) are 
common for meeting a 200/100 ml discharge permit.

The two primary methods to calculate dose are biolo-
gical testing (bioassay) and mathematical calculations 
using light physics (Point Source Summation Method aka 
UVDIS).  Both offer  end-users with information that is im-
portant in system sizing.  Each method takes into account 
ow rate, water transmission, lamp type and  of lamps.

UV disinfection is a well accepted method for treating 
wastewater.  The main bene ts: a green technology (no 
chemicals), short residence time and the technology has 
matured over the last 40 years.   UV disinfection produces 
no harmful by-products and will work on a wide range of 
ef uent quality.  



3

4

5

1

2

Horizontal open channel UV systems will be installed in a pre-packaged stainless steel or pre-poured concrete 
channel.  Systems need to be designed with level control systems.   Level control is necessary to keep the UV 
lamps submerged regardless of ow (from 0 to peak).  There are three (3) types of level control systems: nger weir, 
counter-balanced level gate and downward opening gate.

There are pros and cons for the three (3) options.  The most  common and economical is a xed serpentine nger 
weir.   For higher ow rates, a counter-balanced gate can be considered for its smaller footprint and lower headloss.  
A downward opening gate requires a level sensing system and is the more complicated of the control systems.

UV channel layout and level control devices

Horizontal Plant Overview

13
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5

Concrete Channel

BCC / SCC

Modules

Junction Box

Level Control

Horizontal Operation
Modules are lowered into a stainless steel support 
system. Once in place, the module’s utilities (power, 
data and air) are connected to the Ballast Control 
Center (BCC) and System Control Center (SCC)     di-
rectly or through a junction box.

As wastewater enters the channel, banks of  modules 
will turn ON in relation to a ow signal.  To aid in lamp 
life and energy savings, the system can be designed 
to dim the UV lamps based on a ow signal.

The quartz sleeves and UV sensor are automatically    
cleaned on a periodic basis.  The sleeves are wiped 
to prevent build-up from adhering to the quartz.

Throughout the year, operators inspect the system to 
ensure that the lamps are functioning and that they 
are still producing actual UV light.   Lamp Out and 
Low UV output indicators and alarms will direct ope-
rators to the service issue.

Modules are removed for service, cleaning or for     
seasonal storage.
 

Ballast Control Center (BCC)

4

Modules are connected to a Ballast Control Center 
(BCC).  This remote enclosure houses the ballasts, 
electronics, electrical devices and controls in a modi-
fed NEMA 4x housing.

BCC’s come in many con gurations and are desi-
gned for harsh wastewater environments.  These ran-
ge from smaller thermoplastic with Lexan window kits 
to free standing stainless steel with air conditioners, 
PLC controls and touchscreen interface.

All BCCs can be located up and away from the chan-
nel.   Depending on the requirements, the BCC can 
be located up to 90 feet from the channel.



Automatic Quartz Cleaning System

Lamp and System Maintenance

Ultraviolet Monitoring

Controls and Displays

In order to perform preventive and yearly     
maintenance, the horizontal module needs 
to be removed from the channel.   Once re-
moved, operators need to undo the quartz 
o-ring seal, remove the quartz sleeve, re-
move and then replace the lamp and then 
re-quartz for return to operation. 

Modules incorporate a UV light sensor and 
monitoring system.   The sensor is placed 
in its own dedicated quartz sleeve, which 
is cleaned as part of the automatic quartz 
wiping system.  The sensor reads 360 de-
grees of UVC  light and provides an output 
from 0-100% or uW/cm2.

At a minimum, each horizontal system will           
display lamp operating status, run time and 
UV output. PLCs can be integrated for re-
mote monitoring on a lamp by lamp basis, 
lamp dimming, ow pacing based on a 4-20 
mA signal from plant ow meter and auto-
matic operation.

Modules may come with an automatic       
quartz cleaning system.   The pneumatical-
ly driven piston uses a quick stroke appro-
ach to remove materials from the sleeves     
before they have the ability to build up and 
foul.   System can use a standalone air 
compressor or plant supplied air.

5
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GLOW-300 (30” - 80 Watts) 

SUNLIGHT4XHO (60” - 155 Watts)

GLOW-5000 (60” - 155 Watts)

GLOW-6000 (60” - 320 Watts)

Treats wastewater ows up to 150,000 
GPD.  Called packaged plants, systems   
comes with stainless steel channel, transi-
tion boxes and built in weir.  Electronics are 
remote in a NEMA 4x enclosure.  Lamp:  
Low pressure high output 80 watts.

Treats wastewater ows up to 2.0 MGD.  
System is biologically validated.  Lamp 
technology:  Low pressure high output 155 
watts.

Treats wastewater ows up to 2.0 MGD.  
System is biologically validated.  Lamp 
technology:  Low pressure high output 155 
watts.

Treats wastewater ows up to 10 MGD.      
Using state of the art amalgam UV lamp 
technology, the system has a 15 year track 
record and has been biologically tested. 
Lamp technology:  Low pressure high inten-
sity amalgam 320 watts.

2

Horizontal UV disinfection systems have been the most    
widely installed type of UV system in the world.  

While wastewater plants have many availabe con gu-
rations (vertical open channel, chambered or Telfon 
tube (FEP),  horizontal systems have been our most 
widely installed product.

While designed for unlimted ows, we believe that larger 
ows are better suited for vertical amalgam systems.

Glasco has installed hundreds of horizontal systems 
and continues to be a major supplier for plants < 1 MGD. 

Horizontal  Models

 Stainless steel or pre poured concrete channel
 Horizontal modules
 Remote NEMA 4x enclosures

Level control (weir, ap gate or downward gate)
 Optional automatic air driven quartz cleaning
 UV monitoring
 PLC control
 Select models bioassayed at UV Validation and        

Research Center - Johnstown, NY
 Hydraulically tested and pro led  
 Environmental Technology Veri cation (ETV) test 

performed for NSF International (NSF) and the US 
Environmental Protection Agency (US-EPA) 

Typical Set Up

6

Validated under US EPA ETV
Environmental Tech Veri cation 



The GLOW 300 is our offering for lower ow rates 
(<150,000 US GPD) and is designed to treat  a 6” 
water level.   The system has been designed for 
smaller packaged wastewater treatment plants.

Systems are good for smaller towns, industries, 
mobile home parks and new developments.

The GLOW 5000 is our offering for mid sized waste 
water plants exceeding 150,000 GPD.   The sys-
tem has 15 production years and hundreds of world 
wide installations. 

Systems can be provided with pre-packaged stain-
less steel channel, but can also be installed in pre-
poured concrete channels.

GLOW 300

Flow rate range up to 150,000 GPD

Channel Stainless (optional concrete)

Level Control Stainless weir with drain

Lamps Low Pressure HO

Watts per lamp 85

Voltage 120-277 50/60 Hz

Electrical enclosures
Remote NEMA 4x 

Fiberglass

Ballasts Electronic

UV Monitoring 0-100%  (optional 4-20 mA)

Quartz sleeve cleaning Optional Automatic 

GLOW 5000

Flow rate range Up to 2 MGD

Channel Stainless (optional concrete)

Level Control Stainless weir with drain

Lamps Low Pressure HO

Watts per lamp 155

Voltage 120-240 50/60 Hz

Electrical enclosures Remote NEMA 4x Stainless

Ballasts Electronic

UV Monitoring 0-100%  (optional 4-20 mA)

Quartz sleeve cleaning Optional Automatic 

7



The SUNLIGHT H-4XE-HO is a sixteen (16) lamp 
biologically validated low pressure high output UV 
disinfection channel system that treats 1 MGD (for 
a 200/100 ml) and is designed to treat  a 12” water 
level .   

The system has been validated  in cooperation with 
the NSF and US EPA’s  Environmental Technology 
Veri cation Program (ETV).     

The GLOW 6000 large ow horizontal amalgam UV 
disinfection system is designed for large plants.

Using state of the art lamp, ballast and monito-
ring equipment, the GLOW 6000 is a high tech UV       
disinfection system.

The system uses various plant parameters to dim 
the lamps in relationship to the ow.  This allows for      
energy and lamp conservation.

SUNLIGHT H-4XE-HO (typical 200/100 ml plant)

Flow rate range 1.0 MGD / Bank

Channel Stainless steel or concrete

Level Control Stainless weir with drain

Lamps Low Pressure HO

Watts per lamp 155 

Voltage 120-240 50/60 Hz

Electrical enclosures Remote NEMA 4x Stainless

Ballasts Electronic

UV Monitoring 0 - 100% with 4-20 mA

Quartz sleeve cleaning Optional Automatic 

GLOW 6000

Flow rate range Up to 10 MGD

Channel Concrete  

Level Control Weir, Flap Gates, Gate

Lamps Low Pressure Amalgam

Watts per lamp 320

Voltage 208-240 V  50/60 Hz

Electrical enclosures Remote NEMA 4x Stainless

Ballasts Electronic

UV Monitoring 0 - 100% with 4-20 mA

Quartz sleeve cleaning Automatic

    88



Installations
Depending on the Horizontal model, the ballasts and 
other electronics will be remotely located in a stainless 
steel or thermoplastic electrical enclosure.

For the higher powered 320 watt amalgam systems, the 
sophisticated electronics are maintained in remote sta-
inless steel air-conditioned enclosures.    For projects 
that are concerned about ooding, remote ballasts can 
be bene cial.

A dedicated air compressor may be provided to run the 
automatic quartz cleaning.  A hoist may be incorporated 
to remove the modules for seasonal disinfection or for 
servicing.  

 1999 installed rst low pressure high output system. 

2001 installed rst 320 watt horizontal amalgam                                         
 

 2004  installed 36 MGD amalgam system.  

 2005 installed 100th wastewater system   

 2007 installed rst 450 watt horizontal amalgam. 

 2009 NSF - EPA - ETV Bioassays conducted. 

Worldwide installation base with horizontal systems  
installed in North and South America, Europe and Asia.

   

Experience

9



Many operators have indicated that their jobs 
would be easier if a simple pole structure had 
been placed over the channel.   These types 
of structures allow work to be done in incle-
ment weather and prevents issues like snow 
build-up or extreme heat load.

Quartz sleeves become fouled and need to be 
cleaned.  Many systems come with automatic 
quartz cleaning systems.   Our pneumatically 
acutated quick-stroke wiper system pushes an 
EPDM free- oating wiper ring over the entire 
length of the sleeve.

   

Environmental Considerations & Maintenance

10



Glasco Ultraviolet, LLC
126 Christie Avenue
Mahwah, NJ 07430 USA
(201) 934-3348  Fax (201) 934-3388
info@glascouv.com  glascouv.com

 Copyright 2018.  Glasco UV LLC.  Mahwah, NJ 07430.  Horizontal Wastewater. GLOW01012018.   
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DATA SHEET (Part # P-2000FS)  FACE-SHIELD

UV light is harmful to your eyes and skin.   Exposure to UV light can cause blindness or 
other permanent damage.

If you work safely, you will not encounter problems.   We REQUIRE operators to use 
protective eyeware and faceshields when performing work on the system. 

The faceshield described below are good for UV systems.  This particular model has a 
brand name of ELVEX, but others are commercially available.

1

Color:   Clear

Material: Lexan Polycarbonate

Thickness: 0.07 inches

Heat Tolerance: up to 265 F

UV Protection: 99.9%

Standard:  ANSI Z87.1-2003 
 requires protective glass 

es under face shields.
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Program Participants 
 
This Lamp Recycling Education Program Plan is developed and supported by members of the 
National Electrical Manufacturers Association (NEMA) Lamp Section and non-Lamp Section 
companies who manufacture or import mercury-containing lamps that are sold in Massachusetts 
and who have agreed to participate in supporting the Program (“Program Participants”).  Other 
manufacturers of mercury-added lamps that are not members of NEMA have been invited to 
participate as well. 
 
The following companies are the current Program Participants in this Lamp Recycling Education 
Program: 
 

 AAAA World Import Export, Inc. 
 Advanced Lighting Technologies, 

Inc./Venture Lighting 
 Bulbrite Industries, Inc. 
 Casio, Inc. 
 Do It Best Corp. 
 Earthtronics 
 Eiko Limited 
 Energetic Lighting, Inc. 
 EYE Lighting International of N.A., 

Inc.  
 Fanlight Corporation, Inc. 
 Feit Electric Company, Inc.  
 GE Consumer & Industrial Lighting  
 Globe Electric Company, Inc. 
 Greenlite Lighting Corp. 
 Halco Lighting Technologies  
 Light Sources, Inc.  
 Lights of America, Inc. 
 Litetronics International, Inc. 

 Lumiram 
 Maxlite, Inc.  
 OSRAM SYLVANIA, Inc. 
 OttLite Technologies, Inc. 
 Overdrive Lighting/Global 

Consumer Products 
 Panasonic Corporation of North 

America 
 Philips Electronics N.A. Corp.  
 P.Q.L., Inc. 
 Ruud Lighting, Inc., a subsidiary of 

Cree Inc. 
 Satco Products, Inc. 
 SLi Lighting 
 Sunshine Lighting 
 Technical Consumer Products, Inc.  
 Ushio America, Inc.  
 Verilux, Inc. 
 Westinghouse Lighting Corp. 

 
 
 
 
 
 
 
 
 
 
 
This Lamp Recycling Education Program (“the Program”) remains open to other mercury-added 
lamp manufacturers who desire to participate. 
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I. Overview of Updated Lamp Recycling Education Program 
 
The overall goals of the Updated Lamp Recycling Education Program continue to be: 
 

 Increase the number of mercury containing lamps recycled in Massachusetts 
 Comply with applicable Massachusetts regulations 
 Build on prior years’ efforts 
 Expand public awareness of the legal obligation to properly dispose mercury containing 

lamps 
 
To date, the Program has produced educational materials in the form of posters, brochures, web 
pages, articles for publication, and other items aimed at informing business owners, facility 
managers, state and local government offices, lamp distribution channel partners (wholesale and 
retail), lighting installers, the solid waste industry, lighting specifiers, and households and 
consumers.  Specifically, the program has supplied information concerning: 
 

 The economic and environmental benefits of mercury-added lamps 
 The hazards mercury can pose to human health and the environment 
 Proper disposal and recycling methods for mercury-added lamps 
 Where and how to recycle mercury-added lamps 

 
These educational materials will continue to be deployed as part of the Program.   
 
Entering the fifth year of this effort, manufacturers are building on lessons learned in previous 
years.  The majority of growth in collections in previous years has come from commercial and 
industrial generators of waste lamps.  However, as the installed base of fluorescent lamps ages in 
homes, targeting retail consumers will become more important.   
 
II. Updated Lamp Recycling Education Program Plan Activities 
 
A. Update of www.lamprecycle.org 
 
1.  Activity Description 
 
The web site www.lamprecycle.org is an important element of manufacturers’ national and state 
specific outreach efforts.  The site already generates significant traffic. NEMA member 
companies, as well as virtually all other lamp manufacturers, print the URL 
www.lamprecycle.org on the packaging of every mercury-containing lamp they sell, which leads 
to a significant portion of site visits.  More than 60% of visitors go directly to the site, as 
opposed to using search engine or clicking on a link found at another web address. 
 
Updates for the site in 2012 will be based on continued monitoring of information for further 
improvements of recycling. 
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2. Schedule 
 
Upgrades to the web site will be on a rolling basis throughout 2012.  Marketing and promotion of 
the site will continue to be an ongoing activity.  
 
B. Advertising Campaign 
 
1. Activity Description 
 
The Program plan for 2012 includes web display, pay per click, outdoor, local, event, and social 
advertising.  The advertising campaign will focus on raising consumer awareness of the need to 
properly dispose mercury-added lamps and provide direction to more information (e.g. 
www.lamprecycle.org) for information on free or low-cost options for disposing waste mercury 
lamps. 
  

 Web 
 

Pay Per Click 
Using Pay Per Click (PPC) in an education/awareness campaign such as this a unique 
benefit.  PPC advertising is traditionally used to drive web visits to a particular site.  
While we will allot money for click-through’s to lamprecycle.org, more impressions will 
be generated due to the message being visible to the general public, without them 
clicking on the ad.  
 
These efforts will be geographically focused to drive the message to the largest 
percentage of the population. 
 
Display 
The program will again use display advertising as part of the campaign.  The approach is 
to blitz a media outlet for approximately 30 days. (this advertising is based on number of 
impressions; the campaign would run for 30 days or longer if the minimum number of 
impressions was not reached in 30 days).  
 
Advertisements will be placed in the www.boston.com, www.telegram.com  and 
www.wickedlocal.com.  This campaign will cover the Boston designated market area 
(DMA) and central Massachusetts (Worcester County).  
 
This method is used to remind readers who have become aware through ads of past years, 
as well as introducing new readership to the message, over a focused 30 days. 

 
 Radio 

 
The Program will develop a public service announcement (PSA) for radio to promote the 
availability of lamp recycling locations throughout the state.  Radio PSAs can 
geographically target Massachusetts residents and quickly inform them about their legal 
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obligation to recycle mercury-containing lamps and where they can locate additional 
information (e.g. www.lamprecycle.org). 
 
NEMA will request a letter of support for the PSA from the Governor or another state 
official or agency as this will increase the likelihood of the PSA garnering airtime. 

 
 Outdoor 

 
The Program again plans to utilize the Commuter Rail Platform Advertising. This large 
(46”x60” poster), colorful media form draws the attention of daily commuters.   NEMA 
has been advised that this form of advertising will put the recycling message in front of 
an estimated 3.4 million Commuter Rail riders over a four week period. 

 
2. Schedule 
 
NEMA plans to arrange for the placement of rail platform, web-based, and radio ads in the 2nd 
quarter 2012. 
   
C. Local Media/Community/Business Outreach 
 
1. Activity Description 
 
The Center for EcoTechnology  (CET), a non-profit organization  based in Pittsfield, MA, will 
be contracted by NEMA on behalf of the Program Participants  to aid in providing media 
outreach and linkages to local business sectors to promote lamp recycling, primarily in Western, 
MA.  The CET activities that the Program plans to support include: 
 

 Identify and promote existing hardware store recycling programs, while creating press 
releases and attending local community events to make public aware of these 
opportunities.  Work with existing municipal outreach mechanisms to include the retail 
take-back option - This also includes promoting use of the retail collateral available on 
the lamprecyle.org website (Sec. F below). 

 
 Follow-up with participants of “Green Business” workshops previously conducted by 

CET to disseminate recycling message and provide technical assistance on establishing a 
recycling program.    

 
 Identify media opportunities including inserts in local papers and/or America Recycles 

Day. 
 

 Coordinate with Covanta Energy to engage partnerships at their facilities across the 
Commonwealth. 

 
 Work with Municipal Health and Building Departments. 
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 Work with local colleges and universities to engage the student population and identity 
collaborative methods for encouraging lamp recycling. 

 
 Give technical assistance to local businesses, smaller hauling companies, and their 

customers. 
 
The Program plans to continue its ongoing efforts to work with counterparts in other trade 
associations such as the Associated Industries of Massachusetts to spread the message to their 
respective memberships.    
 
2. Schedule 
 
The timing or certainty of these earned media placements and engagements with third-parties is 
not readily predictable and outside of CET’s control.  CET was retained in early 2012 and the 
planned program will be rolled out on a schedule mutually agreeable to both CET and NEMA 
over the course of 2012. 
 
D. Local Events 
 
1.   Activity Description 
 
The Program plans to participate in public events in Massachusetts.  The objective is to raise 
awareness among various groups of the legal obligation to recycle mercury-containing lamps and 
various mechanisms available in Massachusetts to comply with law.  The contract with CET will 
add much support to the local effort of the event listed below. 
 
Where applicable, the NEMA recycling brochure and poster (developed in 2008) will be 
distributed.  
 
2. List of Potential Events/Venues 

 
Event Audience Location Date  
EarthFest Consumers Boston  May, 2012 

 
 
 
 
 
 
 
 
 
 
 
 
 



Sussex Regional Recharge Facility – (SRRF) Wastewater Treatment Plant 
Permit Amendment  

Design Engineer Report 
 

 

 

 

 

 

Appendix B5 –  
Forcemain and Lift Station Sizing  
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NP 3202 HT 3~ 458 | Configuration Summary

Flygt's self-cleaning non-clog N-pumps feature innovative designs and 
functions that deliver high sustained efficiency and the most reliable 
operation. This makes them the most reliable choice available for a 
broad range of wastewater applications for tough applications such as 
unscreened sewage, wastewater and sludge up to an 8 percent solids 
concentration. Impeller material available in Hardened cast Iron, Hard 
Iron and Stainless Steel to fit any wastewater application.

Nominal (mean) data shown. Under- and over-performance from this data should be 

expected due to standard manufacturing tolerances. Please consult your local Flygt 

representative for performance guarantees.

Installation
Installation Type
P - Semi-Permanent, Wet

Motor
Rated Voltage
460 V
Coupling
D

Motor Efficiency Class
Standard
Rated Power
60 Hp

Materials
Impeller Material
Hard-Iron
Volute Material
Grey Cast Iron

Performance
Explosion Proof
No
Max. Pumped Media Temp.
104 °F

Impeller Diameter
310 mm
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NP 3202 HT 3~ 458 | Product Details

Description

N 3202
The Flygt N-series are equipped with the Flygt invented N-technology with its innovative self-cleaning impeller. Solid objects entering the pump will pass through the impeller between the impeller 
vanes. If an object gets caught on the leading edge of one of the vanes, it will slide along the backswept shape towards the perimeter of the inlet where it will be guided by a relief groove through the 
pump housing. This ensures a high sustained total efficiency over time. Due to the mechanical self-cleaning design, a sludge concentration of solids up to 8% can easily be pumped. The pump can 
easily be installed in either permanently or temporary submerged, or horizontally or vertically dry installations.

Flexible and Modular Design

The modular hydraulic design enables customization of the hydraulics to meet the requirements of many applications.
o Replaceable wear ring in two materials, gray iron or Hard Iron, for different operation conditions
o Hardened gray iron impeller for typical wastewater applications
o Hard-Iron impeller for heavy duty wastewater applications containing abrasive and corrosive content
o Chopper ring intended for tough wastewater applications where cutting is required due to long fibres and solid concentrations up to 10-12%
o Stainless steel impeller for special applications that require duplex stainless steel

Robust and Reliable

o Short shaft overhang reduces shaft deflection and increases seal and bearing life
o Class H Motor designed for submersible use. Heat is concentrated to the stator core for improved cooling properties.
o The Plug-in seal with Active Seal system eliminates the risk associated with incorrect installation and careless handling. All in one unit. Available in Tungsten carbide (WCCR) or Silicone carbide 

(SiC) depending on pumped media.
o Motor cable SUBCAB® specially developed for submersible use
o Offers flexible cooling systems, e.g. closed-loop cooling system, media cooled or external cooling that allows full motor potential in dry installations.
o Premium brand bearings, greased for life, ensures a minimum of 50 000 hours of duty
o Leakage sensor and motor temperature sensor as standard

The N 3202 is available with the following options
o ATEx, FM, CSA-approvals
o Premium efficiency motors
o Hard Iron hydraulic design
o Stainless Steel hydraulic design
o Vibration-sensor, extended motor temperature sensors, additional leakage-sensor, current-sensor and pump memory
o Compatible with SmartRun® Wastewater pump controller
o Compatible with MAS 801 monitoring system

Product Features

o State-of-the-art wastewater pump with N-technology
o Sustained high efficiency pumping with energy savings up to 25%
o Flexible and modular design
o Robust and reliable

Construction Materials

Impeller Material
Hard-Iron

Volute Material
Grey Cast Iron

Stator Cover Material
-

Motor

Rated Power
60 Hp

Motor Denomination
30-24-4AA

Motor Efficiency Class
Standard

Version Code
185

Frequency
60 Hz

Max P2 (1x)
63.65 Hp

Number Of Poles
4

Number Of Phases
3

Rated Motor Speed
1,780 RPM

Rated Voltage
460 V

Rated Current
68 A

Start Current
425 A

Starting Current, Direct Starting
425 A

Starting Current, Star Delta
141.67 A

Start Current Ratio
6.3

Insulation Class
H

Approval
Standard

Total moment of inertia
8.9384 ft²lbf

Type of duty
S1

Stator Variant
1

Motor Module
130

Motor Issue
11

Locked Rotor Code
G

Max starts per hour
30

Power Factor 100%
0.91

Power Factor 75%
0.88

Power Factor 50%
0.82

Efficiency 100%
91.5 %

Efficiency 75%
92 %

Efficiency 50%
92.5 %
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NP 3202 HT 3~ 458 | Hydraulic Data & Performance Curve

Nominal (mean) data shown. Under- and over-performance from this data should be expected due to standard manufacturing tolerances. Please consult your local Flygt representative for 
performance guarantees.
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Selection Fluid

Series
N 3000
Name
NP 3202 HT 3~ 458
Frequency
60 Hz
Total Flow
1,667.00 USgpm
Total Head
132.70 ft
Pump Flow
833.50 USgpm
Pump Head
132.70 ft

System Type
Parallel Pumps
Operating Pumps
2
Standby Pumps
+1 Standby Pump
Curve Code
458
Impeller Diameter
310 mm
Inlet Diameter
200 mm
Outlet Diameter
6 in
Number Of Vanes
2

Fluid Type
Sewage
Fluid Temperature
62.33 °F
Specific Gravity
1.018

Density
63.567 lb/ft³
Dynamic Viscosity
1.069871 cP
Fluid Vapor Pressure
0.279 psi

Design Point - Single Pump Design Point - System

Flow (1x)
838.9 USgpm
Head (1x)
134.24 ft
Overall Efficiency (1x)
61.15 %
Pump Efficiency (1x)
66.16 %

Input Power (P1) (1x)
46.59 Hp
Shaft power (P2) (1x)
43.83 Hp
NPSHr (1x)
16.03 ft
Static Head
14.00 ft
Flow To BEP Ratio (1x)
59.9 %

Flow
1,677.8 USgpm
Head
134.24 ft
Overall Efficiency (ηo)
61.15 %
Pump Efficiency (ηp)
66.16 %

Input Power (P1)
93.18 Hp
Shaft power (P2)
87.67 Hp
NPSHR
16.03 ft
Static Head
14.00 ft
Flow To BEP Ratio
59.9 %

Design Curve - Single Pump Design Curve - System

Rated Speed
60 Hz
Max Flow (1x)
2,379.39 USgpm
H@QMin (1x)
182 ft
H@QMax (1x)
57.58 ft
BEP (1x)
73.5 %

BEP Flow (1x)
1,401.64 USgpm
BEP Head (1x)
107.25 ft
Max P2 (1x)
63.65 Hp

Rated Speed
60 Hz
Max Flow
4,758.79 USgpm
H@QMin
182 ft
H@QMax
57.58 ft
BEP
73.5 %

BEP Flow
2,803.29 USgpm
BEP Head
107.25 ft
Max P2
127.3 Hp
Specific Energy
690 kWh/mGal
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NP 3202 HT 3~ 458 | Dimensional Data & Drawing
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NP 3171 MT 3~ 435 | Configuration Summary

Flygt's self-cleaning non-clog N-pumps feature innovative designs and 
functions that deliver high sustained efficiency and the most reliable 
operation. This makes them the most reliable choice available for a 
broad range of wastewater applications for tough applications such as 
unscreened sewage, wastewater and sludge up to an 8 percent solids 
concentration. Impeller material available in Hardened cast Iron, Hard 
Iron and Stainless Steel to fit any wastewater application.

Nominal (mean) data shown. Under- and over-performance from this data should be 

expected due to standard manufacturing tolerances. Please consult your local Flygt 

representative for performance guarantees.

Installation
Installation Type
P - Semi-Permanent, Wet

Motor
Rated Voltage
460 V
Coupling
D

Motor Efficiency Class
Standard
Rated Power
25 Hp

Materials
Impeller Material
Hard-Iron
Volute Material
Grey Cast Iron

Performance
Explosion Proof
No
Max. Pumped Media Temp.
104 °F

Impeller Diameter
244 mm
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NP 3171 MT 3~ 435 | Product Details

Description

N 3171
The Flygt N-series are equipped with the Flygt invented N-technology with its innovative self-cleaning impeller. Solid objects entering the pump will pass through the impeller between the impeller 
vanes. If an object gets caught on the leading edge of one of the vanes, it will slide along the backswept shape towards the perimeter of the inlet where it will be guided by a relief groove through the 
pump housing. This ensures a high sustained total efficiency over time. Due to the mechanical self-cleaning design, a sludge concentration of solids up to 8% can easily be pumped. The pump can 
easily be installed in either permanently or temporary submerged, or horizontally or vertically dry installations.

Flexible and Modular Design

The modular hydraulic design enables customization of the hydraulics to meet the requirements of many applications.
o Replaceable wear ring in two materials, gray iron or Hard Iron, for different operation conditions
o Hardened gray iron impeller for typical wastewater applications
o Hard-Iron impeller for heavy duty wastewater applications containing abrasive and corrosive content
o Chopper ring intended for tough wastewater applications where cutting is required due to long fibres and solid concentrations up to 10-12%
o Stainless steel impeller for special applications that require duplex stainless steel

Robust and Reliable

o Short shaft overhang reduces shaft deflection and increases seal and bearing life
o Class H Motor designed for submersible use. Heat is concentrated to the stator core for improved cooling properties.
o The Plug-in seal with Active Seal system eliminates the risk associated with incorrect installation and careless handling. All in one unit. Available in Tungsten carbide (WCCR) or Silicone carbide 

(SiC) depending on pumped media.
o Motor cable SUBCAB® specially developed for submersible use
o Offers flexible cooling systems, e.g. closed-loop cooling system, media cooled or external cooling that allows full motor potential in dry installations.
o Premium brand bearings, greased for life, ensures a minimum of 50 000 hours of duty
o Leakage sensor and motor temperature sensor as standard

The N 3171 is available with the following options:
o ATEx, FM, CSA-approvals
o Premium efficiency motors
o Hard Iron hydraulic design
o Stainless Steel hydraulic design
o Vibration-sensor, extended motor temperature sensors, additional leakage-sensor, current-sensor and pump memory
o Compatible with SmartRun® Wastewater pump controller
o Compatible with MAS 801 monitoring system

Product Features

o State-of-the-art wastewater pump with N-technology
o Sustained high efficiency pumping with energy savings up to 25%
o Flexible and modular design
o Robust and reliable

Construction Materials

Impeller Material
Hard-Iron

Volute Material
Grey Cast Iron

Stator Cover Material
-

Motor

Rated Power
25 Hp

Motor Denomination
25-14-4AA

Motor Efficiency Class
Standard

Version Code
185

Frequency
60 Hz

Max P2 (1x)
24.53 Hp

Number Of Poles
4

Number Of Phases
3

Rated Motor Speed
1,770 RPM

Rated Voltage
460 V

Rated Current
30 A

Start Current
183 A

Starting Current, Direct Starting
183 A

Starting Current, Star Delta
61 A

Start Current Ratio
6.13

Insulation Class
H

Approval
Standard

Total moment of inertia
3.2777 ft²lbf

Type of duty
S1

Stator Variant
1

Motor Module
130

Motor Issue
12

Locked Rotor Code
G

Max starts per hour
30

Power Factor 100%
0.89

Power Factor 75%
0.86

Power Factor 50%
0.78

Efficiency 100%
88 %

Efficiency 75%
89.5 %

Efficiency 50%
89.5 %
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NP 3171 MT 3~ 435 | Hydraulic Data & Performance Curve

Nominal (mean) data shown. Under- and over-performance from this data should be expected due to standard manufacturing tolerances. Please consult your local Flygt representative for 
performance guarantees.
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Selection Fluid

Series
N 3000
Name
NP 3171 MT 3~ 435
Frequency
60 Hz
Total Flow
1,667.00 USgpm
Total Head
72.00 ft
Pump Flow
833.50 USgpm
Pump Head
72.00 ft

System Type
Parallel Pumps
Operating Pumps
2
Standby Pumps
No Standby Pump
Curve Code
435
Impeller Diameter
244 mm
Inlet Diameter
200 mm
Outlet Diameter
6 in
Number Of Vanes
2

Fluid Type
Water
Fluid Temperature
39.2 °F
Specific Gravity
1

Density
62.428 lb/ft³
Dynamic Viscosity
1.567212 cP
Fluid Vapor Pressure
0.118 psi

Design Point - Single Pump Design Point - System

Flow (1x)
819.59 USgpm
Head (1x)
70.35 ft
Overall Efficiency (1x)
63.56 %
Pump Efficiency (1x)
71.30 %

Input Power (P1) (1x)
22.95 Hp
Shaft power (P2) (1x)
20.46 Hp
NPSHr (1x)
22.83 ft
Static Head
22.00 ft
Flow To BEP Ratio (1x)
62 %

Flow
1,639.18 USgpm
Head
70.35 ft
Overall Efficiency (ηo)
63.56 %
Pump Efficiency (ηp)
71.30 %

Input Power (P1)
45.9 Hp
Shaft power (P2)
40.91 Hp
NPSHR
22.83 ft
Static Head
22.00 ft
Flow To BEP Ratio
62 %

Design Curve - Single Pump Design Curve - System

Rated Speed
60 Hz
Max Flow (1x)
2,338.1 USgpm
H@QMin (1x)
103.49 ft
H@QMax (1x)
24.28 ft
BEP (1x)
79 %

BEP Flow (1x)
1,322.57 USgpm
BEP Head (1x)
55.48 ft
Max P2 (1x)
24.53 Hp

Rated Speed
60 Hz
Max Flow
4,676.21 USgpm
H@QMin
103.49 ft
H@QMax
24.28 ft
BEP
79 %

BEP Flow
2,645.14 USgpm
BEP Head
55.48 ft
Max P2
49.07 Hp
Specific Energy
348 kWh/mGal
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NP 3171 MT 3~ 435 | Dimensional Data & Drawing
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