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5 DRAWDOWN EFFECTS OF 
WASTEWATER INFRASTRUCTURE 

5.1 Introduction 

WGA has modelled the drawdown effect of the dewatering required for the construction of two 
proposed wastewater pump stations and the associated wastewater pipeline network. The modelling 
used hydrogeological parameters from on-site testing (Section 3.4) and the design provided by Maven 
(Drawing no. R1-C440 Rev C). 

Dewatering is not anticipated to be required in association with the installation of the proposed water 
supply pipeline, due to its depth being above the groundwater level (Maven Drawing no. C340 TYP 
RD Section). If extraordinary wet conditions require dewatering, any dewatering effects will be less 
than those required and assessed in Section 5.3 for wastewater pipelines. 

5.2 Drawdown Effects of Wastewater Pump Station Installation 

5.2.1 Construction 

Two wastewater pumping stations (WWPS) are planned for construction: “WWPS A” located on the 
northern boundary and “WWPS B” positioned centrally within the development (Figure 2). The 
engineering design team has provided an outline of the proposed WWPS designs (Appendix F).  

Earthworks associated with the wastewater pumping stations involve excavations below the 
groundwater table and beneath the confining aquifer's low permeability aquitard layer. The wet wells' 
depth necessitates specialised construction techniques to minimize excavation size and the 
groundwater dewatering required. In accordance with best practice, the contractor will implement 
erosion and sediment control measures as stipulated by the Waikato Regional Standard TR2009/02, 
as required by the proposed consent conditions. 

For the purposes of this assessment, it is assumed that installation of the WWPS wet well and related 
infrastructure will require 10 days. Therefore, dewatering has been modelled to be achieved within 
15 days. 

Due to the position of the low permeability aquitard layer within the wet well excavation, this determines 
that the disconnected shallow aquifer and deep aquifer are both required to be dewatered. To achieve 
this, a combination of top-down and bottom-up dewatering methods is anticipated. Assessments 
assume the use of a sheet pile wall to support each excavation. A dewatering bore situated outside the 
sheet pile wall is to be employed to facilitate dewatering beneath the low permeability aquitard layer. 
Additionally, a surface water pump may be utilized during earthworks to temporarily lower shallow 
groundwater levels, where necessary, ensuring safe and efficient excavation above the low permeability 
aquitard layer. The sheet pile wall is expected to reduce horizontal groundwater inflows from the 
shallower aquifer. 

Groundwater dewatering is not required for earthworks associated with the pump station pipework, as 
these excavations are above the groundwater table. 
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5.2.2.1 Deep Dewatering Results 

Results of the Hunt and Scott analysis are shown in Figure 13 and Figure 14. 

The WWPS A analysis indicates that pumping from a bore at a rate of 10.5 L/s (907 m3/day) will 
achieve a drawdown in the confined aquifer of 3.28 m at a distance of 5 m from the pumped bore. 
Provided the bore is positioned alongside the wet well, this drawdown would enable the excavation to 
be undertaken while maintaining a dry floor (Table 9). After 15 days pumping at this rate, the area of 
influence (drawdown of 0.25 m) extends 412 m from the pumping bore within the confined aquifer. 
Drawdown in the overlying unconfined aquifer reaches 0.25 m at 19 m from the pumped bore. 

The WWPS B analysis indicates that pumping from a bore at a rate of 42.4 L/s (3,661 m3/day) will 
achieve a drawdown in the confined aquifer of 5.65 m at a distance of 5 m from the pumped bore. 
Provided the bore is positioned alongside the wet well, this drawdown would enable the excavation to 
be undertaken while maintaining a dry floor (Table 9). After 15 days pumping at this rate the area of 
influence (drawdown of 0.25 m) extends 854 m from the pumping bore in the confined aquifer and 
107 m in the overlying unconfined aquifer. 

WGA notes that the aquifer described as ‘confined’ is technically ‘semi-confined’ due to the confining 
layer being leaky. However, for simplicity, the lower aquifer is described in this report as confined. 

 
Figure 13: Projected Drawdown in confined and unconfined Aquifers Following Dewatering of 
Wet Well Excavation WWPS A 
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Figure 14: Projected Drawdown in confined and unconfined Aquifers Following Dewatering of 
Wet Well Excavation WWPS B 

5.2.3 Shallow Aquifer Dewatering During Wet Well Excavation 

If construction of the wet well is undertaken using a technique that requires dewatering of the 
unconfined aquifer until the excavation reaches the confining layer, temporary dewatering of the 
aquifer may be required to support the excavation process. This dewatering would result in a direct 
drawdown of the groundwater table. For completeness, an assessment has been undertaken to 
estimate how much water would flow into this excavation and therefore, require pumping. The extent 
of the consequent drawdown in the unconfined aquifer has been estimated from these assessments. 
The modelling has a conservative assumption that the dewatering method leads to floor heave within 
the excavation and consequent unhindered flows upward from the underlying confined aquifer. 

The shallower excavation dewatering has been assessed using the published method of estimating 
groundwater inflows to open-cut pits (Marinelli & Niccoli 2000), as was applied to the assessment of 
the Artificial Wetland dewatering in Section 4. The pit model accounts for two zones of inflow, the 
upper zone being Zone 1 and the lower being Zone 2, with a no flow boundary between them at a 
level equivalent to the position of the confining layer. The hydraulic conductivity for the Upper Hinuera 
Formation has been applied to Zone 1 and Lower Hinuera Formation to Zone 2 (as described with 
modelling parameters in Table 3). The input parameters for the pit models are shown in Figure 15 and 
Figure 16. The highest recorded localised groundwater level was used for the assessment. 

The pit dewatering model applied in this assessment functions on a steady-state basis, which means 
the equations used apply for permanent dewatering. As the wet well construction process is expected 
to require only a few days, the extent of the zone of influence calculated using this methodology is 
conservatively large. 

The pit model assumes Zone 2 is infinite in depth. However, according to lithological logs from local 
bores, this aquifer is between 5.5 m and 14.5 m thick (for WWPS A and WWPS B, respectively). 
Therefore, inflows from Zone 2 may be overestimated in the modelling. 

The results of the pit dewatering modelling are summarised in Table 10. 
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Figure 15: Inputs for Pit Model Assessing Potential Dewatering of Unconfined Aquifer of Planned 
WWPS A Installation 

 
Figure 16: Inputs for Pit Model Assessing Potential Dewatering of Unconfined Aquifer of 
Planned WWPS B Installation 
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6 GROUNDWATER EFFECTS 
ASSESSMENT 

6.1 Effects Overview on Catchment Water Balance 

The proposed development is located within the upper Mangakōtukutuku catchment, where the 
catchment’s hydrology is characterised by strong interaction between groundwater and surface water 
features. The groundwater contributes flows to drains; natural wetlands, and headwater stream 
reaches (as described in Section 3.5). This connectivity influences local groundwater flow paths and 
supports the persistence of flow through the catchment. 

The proposed Residential Development has two main groundwater-related components that have the 
potential to influence the catchment water balance (Figure 22): 
1. Short-term temporary dewatering during construction of the Artificial Wetlands and wastewater 

infrastructure. 
2. Long-term groundwater interception and diversion to the proposed Artificial Wetlands, which will 

act as persistent hydraulic features within the developed catchment. 

 
Figure 22: Conceptual Schematic of Water Flow Required and Induced by the Proposed 
Activity 

The development represents a land use change from existing dairy farmland to residential. This land 
use change is expected to alter the way rainfall is divided between infiltration (recharge), 
evapotranspiration, and runoff. A typical residential development ratio for impervious/pervious land is 
approximately 70 % impervious and 30 % pervious. A similar ratio is anticipated across the  
Residential Development (Maven 2026). Rainfall recharge is expected to reduce beneath impervious 
surfaces relative to the existing rural state, with a corresponding increase in runoff captured by the 
proposed stormwater management system (Figure 22). 

In the long term, the Residential Development site water balance is expected to shift from 
predominantly distributed recharge and surface runoff toward a more managed regime, where a larger 
proportion of the rainfall is routed to engineered Artificial Wetlands, stored within, and subsequently 
discharged to existing drains and the Mangakōtukutuku Stream. Because the catchment currently 
exhibits close groundwater–surface water connectivity, maintaining hydraulic continuity to headwater 
drains and wetlands is an important consideration in the design and staging of temporary dewatering 
activities. 
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Similarly, the largest abstraction for pipeline summer installation is expected to occur for the deepest 
section of pipe, at 690 m3/day. While overlapping works may increase the overall rate of groundwater 
abstraction on any one day during construction, they do not alter the groundwater drawdown required 
for individual trench sections or the nature of the associated effects. Accordingly, the pipeline 
trenching assessments presented in Section 4.3 remain representative of the anticipated groundwater 
effects associated with construction of the wastewater network. During dewatering initial flow rates 
may need to be higher than the modelled flow rates to initiate local drawdown. Therefore, to 
accommodate initial higher flow rates and multiple pipelines being installed simultaneously a daily 
maximum abstraction rate of 1,500 m3/day is proposed. 

6.2.1 Effects on Nearby Bores 

Of the surrounding groundwater users, there four current four groundwater-related consents within 
one kilometre of the Residential Development site (Table 5, Figure 12), however, only two authorise 
groundwater abstraction for consumptive use. The furthest radial extent of dewatering impacts from 
proposed site activities assessed in this report is the 854 m extent of drawdown from WWPS B in 
Winter conditions. Neither of the two groundwater takes exists within this radius from WWPS B. 

Of the existing groundwater bores within one kilometre of the Residential Development site, one bore 
may be impacted by drawdown during construction of WWPS B, during winter conditions of high 
groundwater levels (Section 5.2.2.1). Bore 70_501 is located 770 m from WWPS B (Figure 12). At this 
distance, it may experience up to 0.30 m of drawdown after 15 days of dewatering. As this drawdown 
effect would only apply during otherwise high groundwater conditions, the impact on water availability 
at Bore 70_501 is expected to be less than minor and within the range of annual groundwater level 
fluctuations. 

There are no other drawdown effects, assessed in this report, that extend to nearby bores. 

6.2.2 Effects on Nearby Surface Water Features 

For Artificial Wetlands D and E, where construction dewatering is expected to intercept groundwater 
that would otherwise contribute to flows in the adjacent drains and headwaters of the 
Mangakōtukutuku Stream, groundwater intercepted during construction will be discharged to the 
receiving drain upstream of the works, as proposed through the Residential Development consent 
conditions. This measure will maintain continuity of surface water flows and mitigate temporary stream 
depletion effects during construction. For the remaining Artificial Wetlands, intercepted groundwater 
may be discharged in accordance with the construction management framework, as stream depletion 
effects are not predicted to occur. With these measures in place, no sustained reduction in surface 
water flows or material changes to downstream hydrology are anticipated, and effects on stream flows 
are assessed to be minor and temporary. 

6.2.3 Effects on Natural Wetlands 

Two natural inland wetlands have been identified within the site (EcoLogical Solutions Ltd, 2025). 
These include a small pasture wetland and a floodplain wetland associated with the Mangakōtukutuku 
Stream. The pasture wetland will be unavoidably removed as part of the proposed development. The 
ecological effects of this wetland removal, and effects management measures proposed in relation to 
this wetland loss, are addressed in separate ecological assessment for the Residential Development. 
However, given the loss of this wetland and the assessment of effects being undertaken on the basis 
of complete loss, any effects of groundwater drawdown on this feature are not relevant to the 
construction or operational assessment. 

The floodplain wetland is hydraulically connected to the Mangakōtukutuku Stream and is primarily 
supported by surface water runoff rather than local groundwater discharges. During construction at the 
Residential Development site, stream flows will be maintained (as outlined in Section 4.3.2). No 
sustained reduction in stream level is anticipated as a result of groundwater drawdown. Where 
dewatering discharge may be directed to or near the floodplain wetland, the discharge location and 
method will be managed through the construction management framework, including the Erosion and 
Sediment Control Plan (ESCP). Any sediment treatment or removal measures required to manage 
discharge water quality will be implemented in accordance with the ESCP prior to discharge to the 
wetland. 
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Groundwater drawdown arising from construction operations is therefore not expected to alter the 
hydrological regime, extent, or ecological function of the floodplain wetland. Overall effects on natural 
wetlands are assessed to be minor and temporary. 

6.2.4 Effects on Ground Subsidence 

The groundwater drawdown predictions presented in Sections 4 and 5 have been provided to CMW 
for assessment of potential settlement and other geotechnical effects associated with the proposed 
construction and operational dewatering activities. Assessment of ground settlement, including any 
implications for existing and proposed buildings and infrastructure, falls outside the scope of this 
hydrogeological assessment and is addressed in the accompanying Geotechnical Assessment 
(CMW, 2026c). 

6.3 Anticipated Implications for Water Quality 

The land use change from dairy farming to residential land use, together with the introduction of 
Artificial Wetlands, is expected to result in reduced nutrient inputs to shallow groundwater and the 
Mangakōtukutuku Stream over time (relative to the existing rural baseline). While construction 
activities can temporarily elevate sediment related risks, for the Residential Development this risk will 
be addressed through the proposed Erosion and Sediment Control Plan (ESCP). 

As presented in Section 3.5.3, there is existing discolouration of drain water due to oxidation of 
dissolved iron carried in groundwater discharges. This discolouration is expected to continue in the 
existing streams during low flow conditions. 
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7 MONITORING AND MITIGATION 
7.1 Groundwater Monitoring 

Groundwater levels across the Residential Area have been characterised using a network of  
five piezometers installed and monitored between July 2025 and January 2026. This monitoring period 
captured both winter and summer groundwater conditions and confirmed the presence of a shallow 
aquifer overlying a confined deeper aquifer, separated by a thin, laterally persistent, low‑permeability 
aquitard. The monitoring data were sufficient to define seasonal groundwater level variability, hydraulic 
connectivity with local drains, and baseline groundwater conditions for the purposes of the effects 
assessment. 

The investigations and modelling completed for this assessment indicate that the predicted groundwater 
drawdown effects associated with construction dewatering and long‑term operation of the proposed 
artificial wetlands are localised, temporary (during construction), and have been conservatively 
assessed using site‑specific hydraulic parameters. Groundwater drawdown effects do not impact the 
availability of water at nearby groundwater abstraction bores. The long‑term groundwater diversion to 
the artificial wetlands represents a redistribution of groundwater discharge within the Residential 
Development site catchment rather than a net loss. 

Based on the investigations, monitoring and assessments completed for this report, no additional 
permanent groundwater monitoring sites are considered necessary to manage or verify effects, 
assessed in this report, from the proposed development. 

WGA understands that targeted short‑term groundwater level monitoring will be required to support 
the identification and mitigation of potential ground settlement effects during construction to confirm 
groundwater behaviour remains consistent with predictions (CMW 2026b). 

The existing piezometer network may provide a useful opportunity for collection of long-term 
groundwater level information should the consent holder wish to retain the installations following 
completion of construction. However, such monitoring is not considered necessary to manage, 
mitigate or verify the groundwater effects assessed in this report. 

Should the existing site piezometers be destroyed during construction, replacement piezometers may 
be required for the above reasons. 

7.2 Surface Water Monitoring 

The investigations completed for this assessment indicate that the surface water features within and 
downstream of the Residential Area comprise farm drains and the headwaters of the 
Mangakōtukutuku Stream. At least some of these features are hydraulically connected to the confined 
groundwater system identified within the Residential Area. Potential effects on surface waters are 
limited to localised interception of groundwater contributions during construction dewatering for 
artificial wetlands and wastewater infrastructure. With the proposed management measures 
(Section 6.2.2 and Section 6.2.3), these effects have been assessed as minor and temporary (i.e. they 
will be appropriately managed through the proposed construction methodology and the placement of 
temporary water discharge points). 

In the above context, including the short duration of dewatering activities, the absence of predicted  
long-term surface water effects, and the implementation of erosion and sediment control measures 
under the Residential Development’s construction management framework (namely, the ESCP), 
additional surface water flow or level monitoring is not considered necessary for the operational phase 
of the development. Visual inspections of drains and stream reaches during construction, undertaken as 
part of standard environmental compliance checks and incorporated into proposed consent conditions, 
are considered sufficient to confirm expected performance. 
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8 CONCLUSIONS 
 

This assessment has considered the potential groundwater effects associated with the construction 
and operation of the Southern Links 1 Residential Development, including construction dewatering for 
artificial wetlands and wastewater infrastructure, and the long-term groundwater diversion associated 
with the proposed artificial wetlands. The investigations, monitoring and analytical assessments 
undertaken indicate that the predicted groundwater effects are localised and can be appropriately 
managed through the proposed development design and associated management measures. 
Accordingly, groundwater effects associated with the proposed Residential Development are 
assessed as no more than minor. 

No additional permanent groundwater or surface water monitoring is considered necessary for 
hydrogeological assessment, with standard construction-phase environmental controls, as proposed, 
providing sufficient verification of predicted effects. Visual inspections of drains and stream reaches 
during construction, undertaken as part of standard environmental compliance checks and incorporated 
into proposed consent conditions, are considered sufficient to confirm expected performance. 
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Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 15.8 m/day y0 = 0.4896 m
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WELL TEST ANALYSIS

Data Set:  V:\...\P3 - Test 2 - Rising Head.aqt
Date:  03/03/26 Time:  08:35:46

PROJECT INFORMATION

Company:  WGA
Client:  SL - Southern Block
Project:  242463
Location:  Hamilton
Test Well:  P1
Test Date:  18/07/2025

AQUIFER DATA

Saturated Thickness:  12.61 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (P3)

Initial Displacement:  0.198 m Static Water Column Height:  3.955 m
Total Well Penetration Depth:  3.955 m Screen Length:  1.5 m
Casing Radius:  0.02 m Well Radius:  0.0375 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 47.75 m/day y0 = 1.162 m
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WELL TEST ANALYSIS

Data Set:  V:\...\P3 - Test 4 - Rising Head.aqt
Date:  03/03/26 Time:  08:37:54

PROJECT INFORMATION

Company:  WGA
Client:  SL - Southern Block
Project:  242463
Location:  Hamilton
Test Well:  P1
Test Date:  18/07/2025

AQUIFER DATA

Saturated Thickness:  12.61 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (P3)

Initial Displacement:  0.1681 m Static Water Column Height:  3.955 m
Total Well Penetration Depth:  3.955 m Screen Length:  1.5 m
Casing Radius:  0.02 m Well Radius:  0.0375 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 37.47 m/day y0 = 0.6202 m
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WELL TEST ANALYSIS

Data Set:  V:\...\P4 - Test 2 - Rising Head.aqt
Date:  03/03/26 Time:  08:41:03

PROJECT INFORMATION

Company:  WGA
Client:  SL - Southern Block
Project:  242463
Location:  Hamilton
Test Well:  P1
Test Date:  18/07/2025

AQUIFER DATA

Saturated Thickness:  10.68 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (P4)

Initial Displacement:  0.1097 m Static Water Column Height:  4.5 m
Total Well Penetration Depth:  4.5 m Screen Length:  1.5 m
Casing Radius:  0.02 m Well Radius:  0.0375 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 42.41 m/day y0 = 0.1164 m
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WELL TEST ANALYSIS

Data Set:  V:\...\P4 - Test 3 - Rising Head.aqt
Date:  03/03/26 Time:  08:41:41

PROJECT INFORMATION

Company:  WGA
Client:  SL - Southern Block
Project:  242463
Location:  Hamilton
Test Well:  P1
Test Date:  18/07/2025

AQUIFER DATA

Saturated Thickness:  10.68 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (P4)

Initial Displacement:  0.1035 m Static Water Column Height:  4.5 m
Total Well Penetration Depth:  4.5 m Screen Length:  1.5 m
Casing Radius:  0.02 m Well Radius:  0.0375 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 65.88 m/day y0 = 0.1142 m
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og Material Description

Soil: Soil symbol; soil type; colour; structure; bedding; plasticity; sensitivity; additional 
comments. (origin/geological unit)

Rock: Colour; fabric; rock name; additional comments. (origin/geological unit)

OL: Organic SILT: brown. Low plasticity.
(Topsoil)

ML: SILT: with some fine sand. Light brown. Low plasticity.
(Hinuera Formation)
...  at 0.30m, Becoming light grey.

SW: Fine to coarse SAND: with trace silt. Light grey. Well graded
(Hinuera Formation)

...  at 2.00m, Becoming grey and ining min   gravel.

   ome clay and trace   Grey. Low plasticity. 
oderate  ive.

(Hinuera For )

 rganic SILT: brown. Low plasticity. Moderately sensitive.
(  Formation)

ML: Fi  y SILT: grey. Low plasticity.
(Hinuera ion)

SW: Fine to coarse SAND: with some fine gravel and minor silt. bluish 
grey. Well graded. Gravel: pumiceous.
(Hinuera Formation)

Test pit terminated at 4.20 m
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Structure & Other Observations

Discontinuities: Depth; Defect 
Number; Defect Type; Dip; Defect 
Shape; Roughness; Aperture; Infill; 

Seepage; Spacing; Block Size; 
Block Shape; Remarks

TEST PIT LOG - TP25-11
Client: Colliers Project Leaders Ltd
Project: Southern Links Stage 1 Residential Area
Site Location: Deanwell, Hamilton
Project No.: HAM2024-0017
Date: 23/04/2025
Test Pit Location: Refer to Site Plan Logged by: DB Checked by: MM Scale: 1:25 Sheet 1 of 1
Position:  445066.9mE;  694588.0mN
Elevation: 40.50m

Projection:  Mt Eden 2000
Datum:  NZVD 2016

Pit Dimensions: 4.0m by 1.0m
Survey Source:  Hand-held GPS

Termination Reason:  Pit collapse.
Shear Vane No:  2955 DCP No: 34

Remarks:  Groundwater encountered at 2.0m. 

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 5 - August 2024.

5 15 20

DRAFT



PHOTOGRAPH SHEET - TP25-11
Client: 
Project: Southern Links
Location: Hamilton
Project ID: HAM2024-0017
Date: 23/04/2025 Sheet 1 of 1

TP25-11: 

TP25-11: 

This borehole report must be read in conjunction with accompanying notes and abbreviations. It has been prepared for 
geotechnical purposes only, without attempt to assess possible contamination.

































































































 

WGA | Southern Links 1 Residential Stage 1 Southern Block Hydrogeological Effects Assessment | WGA242463-RP-HG-0003_C August 2026 |  
 

 
Figure F1: Proposed Wastewater Pump Station A Design, Provided by Maven 



 

WGA | Southern Links 1 Residential Stage 1 Southern Block Hydrogeological Effects Assessment | WGA242463-RP-HG-0003_C August 2026 |  
 

 

Figure F2: Proposed Wastewater Pump Station B Design, Provided by Maven
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Foreward  

This installation manual is a guide only. All relevent Health and Safety laws and codes of construction must 

be adhered too and take precedence over any information in this manual. Installers must practice good 

professional practice and are required to understand all National and Local regulations in respect to the 

installation of drainage materials.  
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1 Technical Specifications  

Tank Volume: 31.9 m3  

Effective volume:  26.8 m3 

Storage tank vol: 190.5 m3   

Tank material: Concrete 

Lining : HDPE lining in wetwell and storage tank  

Manufacturing Std: AS/NZS 4058:2007 and NZS 3101 

Loading:  The standard lid is suitable for pedestrian loading only.  

Inlet Connections:  the inlet pipe to be installed on site and sealed by the drainage contractor.   

Outlet connection: A flanged stainless steel is installed for connection to the outlet pressure 

pipe 

Venting: External venting required (see section 1.6 for venting details if required)  

Dimensions:  see drawing below 
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1.1 Pumps/Pump Performance  

See full specifications in the Appendices 

Manufacturer: Xylem Pumps  

Type: Flygt NP3171 HT3 455  

Connection: 415 V, 50 Hz 

Power: 15 kW 

Phases: Three  
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1.2 Design Information  

1.2.1 Storage Calculations  

The total Average Dry Weather flow has been calculated from the expected flow rate with the 

following assumption: 

Average dry weather flow = 2844 people = 568.8 m3/day  

Total emergency storage required is 9 hours  = 213.3 m3 

Total emergency storage in wet-well and emergency storage tank is 217.3 m3 so 9.2 hours storage 

has been provided.   

1.2.2 Pump Design  

The system above has been designed based on the information provided below.  

Rising main length : 1185m        

Static Lift : – 4.5 m   

Rising main – PE100 (HDPE) PE 4710 / SDR 11 (PN 16) / DN 200 (250x22.7 mm)  

Rising main – OD – 250mm,   ID – 204.6mm  

Option 1   K = 1.5  

Flygt NP3171 - Flow rate = 35.66 l/s with a total head loss of 17.65 m (single pump). 

Pumps to operate in a duty / assist / standby function  

Velocity in PE pipe = 1.09 m/s  

 



6 | P a g e  
 

Option 2   K = 0.5  

Flygt NP3171 - Flow rate = 39.82 l/s with a total head loss of 16.74 m (single pump). 

Pumps to operate in a duty / assist / standby function  

Velocity in PE pipe = 1.21 m/s  

 

 

  





8 | P a g e  
 

Time to empty: (PDDWF)   3.3 minutes 

Time to empty: (PWWF)   43.6 minutes 

   

Time to fill (PDDWF)   3.1 minutes 

Time to fill (PWWF)   1.7 minutes 

   

No starts/ hour (PDDWF)  9.4  
No starts/ hour (PWWF)  1.3  

   

No starts per pump (PDDWF)  4.7  
No starts per pump (PWWF)  0.7  

   

Max Start/Hour permissible  30  Okay  
 

1.3 Pipework, Valves and Fittings 

Discharge connection: 150 mm diameter flange coupler 

Inlet and outlets: the inlet pipe to be installed on site and sealed by the drainage contractor.  

The outlet pipe is pre-installed in the factory.  

Discharge pipework: Includes a non-return valve, dismantling joint and an isolation valve.  

Lifting chains:  a stainless steel chain is connected from the pump to the underside of the 

chamber for ease of pump removal if required.  

Materials:  All pipework will be 150mm 316 Stainless steel Schedule 40 and will be 

manufactured to the relevant AUS/ NZ Standards 

Guide rails:  Stainless steel 

 

1.4 Access lids  

Steel access lids (1600 x 1000mm ) will be supplied as per the RITS design  

1.5 Magflow metre  

An ABB ProcessMaster DN150 is included installed in a 1500mm diameter manhole 

1.6 Level Sensors  

1 off – ABB Black Box Hydrostatic level sensor  

4 off – Flygt ENM10 float switches for Low level, duty pump operation, standby pump operation,  and 

High-level alarm  
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1.7 Electrical & Controls 

This controller is designed on the latest 2023 HCC drawings which are quite different to their previous 

standards. Any comparison to a competing proposal should ensure that the same standards have 

been used in the pricing.  

This allows for the design, including production of electrical drawings, build and factory acceptance 

testing (FAT) of the pump station controller.  

The design will include:: 

• 1 x Allen Bradley Micro800 PLC and IO modules as per their standard design. 

• 1 x programming of Allen Bradley PLC. 

• 1 x Trio Radio unit for communicating to HCC’s SCADA system. 

• 1 x battery backup for communication and PLC 24VDC circuits. 

• 1 x supply of aerial for radio communication to base station. 

• 2 x DOL starting configuration with overload and short circuit protection as per HCC 

standards, for each pump. 

• 2 x current transducers and amp meters. 

• 2 x capacitors for power factor correction. 

• 1 x phase failure relay with output to PLC. 

• 1 x surge divertor with output to PLC. 

• 1 x level indicator input. 

• 1 x flow indicator input. 

• 22mm dia push buttons and selector switches for pump circuitry and control. 

• Cabinet door switches and internal lights. 

• Anticondensation heaters for cabinet. 

• 2 x isolation switches for the pumps. 

• 1 x Cubic internal panel. Note this differs to the HCC drawing but is of an equal or better 

quality to the Bremca 250 series panel.  

• 1 x generator connection with interlocked mains/generator breakers. 

• RCD protected service plugs mounted within cabinet. 

• 1 x painted aluminium pillar box approximately 1.95 x 1.525 x 0.5m (l x h x d) with multiple 

door access, and internal panels. 

• 1 x full CAD drawings. 

 

We have not allowed for any of the following: 

• Supply of any boosting to the radio signal if the standard Trio radio unit and standard aerial 

is insufficient.  
• Supply of any site metering although space left in cabinet for a smart meter. 

• Any civil works including construction of plinth for controller to mount to. 
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• Any on site installation including running of cable to and from controller, or mounting 

revenue meter (if required), or installing any on site lighting, installing the aerial or aerial 

base. It is suggested the site electricians are engaged to do this where required.  

 

1.8 Odour Control System  

This has been excluded as per RITS standards.  See section 5.3.7.16 RITS.  

1.9 Protective lining  

The wet-well including the underside of the lid will be lined with Blue-seal HDPE lining for sulphuric 

acid resistance (see Appendices) 

1.10 Well-washer  

A McBerns well washer has been specified by RITS – see appendices for details  

A sprinkler system using BETE nozzles has been included in the storage tanks to RITS design  

1.11 RPZ Cabinet  

A steel cabinet to RITS design has been included along with an RPZ standpipe and two off solenoid 

valves for the well washer and sprinkler system  

1.12 Inlet valve 

A 225mm diameter knife-gate valve will be installed on the inlet pipe in to the wetwell.   This includes 

a spindle to the underside of the lid  

2 Construction  

The pump station has been design using reinforced precast concrete components. The system will 

be fabricated off site and delivered to site ready for installation. The tank will have a 31,900 litre 

capacity and a total depth of 6.25 m.  

The pump stations will be delivered to site in a kit-set format and will need to be installed in the 

ground by the drainage contractor.  

The construction and commissioning of the Aquate pump station will then be completed by a trained 

Hynds Environmental Construction Technician.  

3 Safety in Design  

This pump station has been designed to minimise any risk to operators and service personnel.  

Access into the pump station should not be required for ongoing maintenance as almost all servicing 

work can be completed from ground level. The main components can be accessed as follows: 

- Pumps – these can be removed from the pump station by lifting them up out of the wet-well and 

inspecting above ground.  Note : the pumps weight 147 kg each.  

- Floats – can be lifted from the connection points in the access hole in the lid. 

- Non-return valves/Isolation valves –can be access from ground level without the need to enter 

the chamber  

- Venting will be required and will need to be installed on site.   The access lids are air-tight.  
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4 Warrantees  

Aquate guarantees the performance and quality of its pump stations provided: 

• The product is only used for the intended purposes as stated in the quote  

• The control panel and pump station is correctly installed and commissioned by a suitable 

installer 

• The fault is due to a defect in design, materials or workmanship 

• The fault is reported to an Aquate agent or representative during the guarantee period 

• No pump station components have been replaced by alternative products 

• This guarantee does not cover faults resulting from misuse of the system, blockages or 

breakdowns caused by the introduction of inappropriate materials into the system, incorrect 

electrical installation of the control unit, deficient maintenance or normal wear and tear.  

Aquate assumes no liability for bodily harm, property damage or economic losses as a result of its 

pump stations.  

4.1 Pumps 

The pumps come with a 12 month year warranty against faulty components and/or workmanship.  

If prohibited substances are introduced to the system causing the pump to block and burn out, the 

warranty is null and void.   

Flygt undertakes to remedy faults in products sold by Flygt provided that: 

• The fault is due to defects in design, materials or workmanship; 

• The fault is reported to a Flygt representative during the guarantee period; 

• The product is used only under conditions described in the care and maintenance instructions 
and in applications for which it is intended; 

• The monitoring equipment incorporated in the product is correctly connected; 

• All service and repair work is done by a workshop authorized by Flygt or the original 
manufacturer; 

• Genuine manufacturer’s parts are used 

• Storage should be in accordance with the care and maintenance manual. 

• The equipment is operated and maintained in accordance with the Operation and Care and 
Maintenance Manual. 

Failure to comply with these requirements will render warranty void unless, due to the nature of the 

warranty claim, such voiding of warranty is prevented by law, regulation, act and/or ordinance. 

Hence, the guarantee does not cover faults caused by deficient maintenance, abuse, incorrectly 

executed repair work or normal wear and tear. 
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5 Maintenance schedule  

A certain amount of system maintenance is required on an ongoing basis to ensure that the system 

is working correctly. This is the responsibility of the owner 

5.1 Six monthly 

The following procedures should be completed every six months: 

• The pumping station should be inspected to check the build-up of grease and fat particularly on 

the float switches and pumps. They may need to be withdrawn for cleaning. 

• Visually inspect the pump station walls and hose down if necessary  

• Ensure the pump station access lid is securely fastened and bolted down.  

• Lift the pumps and inspect for any damage or blockages around the impellors  

• Lift the floats and test the alarm system/pump operation  

• Consult with the electrical control supplier for additional checks  

 

5.2 Annually  

The following procedures should be completed at least once every 12 months: 

• The pumping station should be inspected to check the build-up of grease and fat particularly on 

the float switches and pumps. They may need to be withdrawn for cleaning. 

• Visually inspect the pump station walls and hose down if necessary  

• Lift the floats and test the alarm system/pump operation  

• Press the mute button (audio alarms only) to check the audio alarm turns off.   

• Visually check the pump station for any structural damage to the tank and pipework  

• Ensure the pump station access lid is securely fastened and bolted down. 

• Lift the pumps and inspect for any damage or blockages around the impellors  

• Have the pump station sucked out to remove any debris/stones if necessary  

5.3 Maintenance requirements  

The pump maintenance and repair operations must be carried out by workers authorised by the 

manufacturer; Failure to comply with these instructions will result in forfeiture of the warranty and 

jeopardise the unit’s safety. 

Before any cleaning and/ or maintenance operations are carried out on the electric pump, the power 

supply must be switched off. 

To disconnect the submersible electric pump from the electricity mains, first disconnect the phase 

conductors, then the yellow –green earth wires. 

Use the special handle to remove the submersible electric pump from the tank. 

ATTENTION: Before carrying out any operations, check the pump temperature. Only work on the 

pump when it is at room temperature. 

Clean the electric pump thoroughly, using a jet of water or specific products to clean all its parts. 

When disposing of the waste material, follow the antipollution rules in force. 
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Replace any broken or worn parts with original spare parts only. 

Given the likelihood that work on the electric pump will be carried out in confined spaces such as 

vats, wells, cesspools, tanks or cisterns, do not underestimate the risks caused by potentially 

poisonous exhalations. 
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APPENDICES  

 

General Arrangement Drawing – Plan 

General Arrangement Drawing – Section  

General Arrangement Drawing – Plan with tank  

General Arrangement Drawing – Section with tank  

Flygt NP3171 HT3 455 Specifications k 1.5 

Flygt NP3171 HT3 455 Specifications k 0.1 

McBerns well washing brochure  

BlueSeal-AKS data sheet  

Hyliner HDPE liner – data sheet  

ABB Magflow Meter Specifications  

ABB Blackbox level sensor specifications  

Flygt ENM10 float switch specifications  
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NP 3171 HT 3~ 455 | 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
15 kW

Motor Denomination
25-14-4AA

Motor Efficiency Class
Standard

Version Code
185

Frequency
50 Hz

Max P2 (1x)
10.79 kW

Number Of Poles
4

Number Of Phases
3

Rated Motor Speed
1,460 RPM

Rated Voltage
400 V

Rated Current
30 A

Start Current
189 A

Starting Current, Direct Starting
189 A

Starting Current, Star Delta
63 A

Start Current Ratio
6.34

Insulation Class
H

Approval
STD

Total moment of inertia
0.14 kgm²

Type of duty
S1

Stator Variant
2

Motor Module
131

Motor Issue
12

Locked Rotor Code
H

Max starts per hour
30

Power Factor 100%
0.83

Power Factor 75%
0.78

Power Factor 50%
0.66

Efficiency 100%
87.2 %

Efficiency 75%
88.1 %

Efficiency 50%
87.5 %
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Selection Fluid and Operating Conditions

Series
N 3000

Name
NP 3171 HT 3~ 455

Frequency
50 Hz

Total Flow
35 l/s

Total Head
13.96 m

Pump Flow
35 l/s

Pump Head
13.96 m

System Type
Single Pump

Operating Pumps
1

Standby Pumps
No Standby Pump

Curve Code
455

Impeller Diameter
256 mm

Inlet Diameter
150 mm

Outlet Diameter
100 mm

Number Of Vanes
2

Fluid Type
Water

Fluid Temperature
4 °C

Specific Gravity
1

Density
1,000 kg/m³

Dynamic Viscosity
0.002 Pa·s

Fluid Vapor Pressure
8.14 mbar

Atmospheric Pressure
1,013.53 mbar

Elevation
0 m

Ambient Temperature
20 °C

NPSH Available
10.27 m

Submergence
0 m

Design Point Design Curve

Flow
39.82 l/s

Head
16.74 m

Overall Efficiency (ηo)
66.33 %

Pump Efficiency (ηp)
74.71 %

Input Power (P1)
9.86 kW

Shaft power (P2)
8.75 kW

NPSHR
3.69 m

Speed
1,479 RPM

Static Head
4.5 m

Flow To BEP Ratio
84.31 %

Rated Speed
50 Hz

Max Flow
78.46 l/s

H@QMin
26.73 m

H@QMax
7.91 m

BEP
75.53 %

BEP Flow
47.23 l/s

BEP Head
15.16 m

Max P2
10.79 kW

Specific Energy
0.07 kWh/m³





Project:
NP 3171 HT 3~ 455 Southern 
Link Ind WWPS A K 0.5 21 May 

Created By:
Peter Carroll

Created On:
5/21/26

Last Update:
-

NP 3171 HT 3~ 455 | Dimensional Data & Drawing



Project:
NP 3171 HT 3~ 455 Southern 
Link Ind WWPS A K 0.5 21 May 

Created By:
Peter Carroll

Created On:
5/21/26

Last Update:
-
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Fluid Type
Water
Static Head
4.5 m
Layout
Wet Installed Submersible Pumps

Total Flow
35 l/s
Operating Pumps
1
Calculation Model
Colebrook-White

Kinematic Viscosity
0.000002 m²/s
System Type
Single Pump

Type Pipe Inner 
Diameter

Length / K Factor Quantity Velocity Pipe Roughness Headloss

[mm] [m/s] [mm] [m]

Individual Discharge Piping / SS Wetwell  / Stainless steel / PN 10 / DN 150 (159x4.0 mm) / New Pipes

Pipe Length 151 mm 15 m 1 1.84 m/s 0.5 mm 0.53 m

90 Elbow 151 mm 0.3 1 1.84 m/s 0.06 m

Tee Line → ═╦═ → 151 mm 0.1 1 1.84 m/s 0.02 m

Check Valve 151 mm 0.9 1 1.84 m/s 0.18 m

Gate Valve 151 mm 0.2 1 1.84 m/s 0.04 m

Total Head 0.83 m

Individual Discharge Piping / Rising main  / PE100 (HDPE) PE 4710 / SDR 11 (PN 16) / DN 200 (250x22.7 mm) / New Pipes

Pipe Length 204.6 mm 1,185 m 1 1 m/s 0.5 mm 8.63 m

Total Head 8.63 m

Friction Loss Head 9.46 m

Static Head 4.5 m

Total Head 13.96 m
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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
15 kW

Motor Denomination
25-14-4AA

Motor Efficiency Class
Standard

Version Code
185

Frequency
50 Hz

Max P2 (1x)
10.79 kW

Number Of Poles
4

Number Of Phases
3

Rated Motor Speed
1,460 RPM

Rated Voltage
400 V

Rated Current
30 A

Start Current
189 A

Starting Current, Direct Starting
189 A

Starting Current, Star Delta
63 A

Start Current Ratio
6.34

Insulation Class
H

Approval
STD

Total moment of inertia
0.14 kgm²

Type of duty
S1

Stator Variant
2

Motor Module
131

Motor Issue
12

Locked Rotor Code
H

Max starts per hour
30

Power Factor 100%
0.83

Power Factor 75%
0.78

Power Factor 50%
0.66

Efficiency 100%
87.2 %

Efficiency 75%
88.1 %

Efficiency 50%
87.5 %
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Selection Fluid and Operating Conditions

Series
N 3000

Name
NP 3171 HT 3~ 455

Frequency
50 Hz

Total Flow
33 l/s

Total Head
15.76 m

Pump Flow
33 l/s

Pump Head
15.76 m

System Type
Single Pump

Operating Pumps
1

Standby Pumps
No Standby Pump

Curve Code
455

Impeller Diameter
256 mm

Inlet Diameter
150 mm

Outlet Diameter
100 mm

Number Of Vanes
2

Fluid Type
Water

Fluid Temperature
4 °C

Specific Gravity
1

Density
1,000 kg/m³

Dynamic Viscosity
0.002 Pa·s

Fluid Vapor Pressure
8.14 mbar

Atmospheric Pressure
1,013.53 mbar

Elevation
0 m

Ambient Temperature
20 °C

NPSH Available
10.27 m

Submergence
0 m

Design Point Design Curve

Flow
35.66 l/s

Head
17.65 m

Overall Efficiency (ηo)
65.13 %

Pump Efficiency (ηp)
73.36 %

Input Power (P1)
9.48 kW

Shaft power (P2)
8.42 kW

NPSHR
3.74 m

Speed
1,480 RPM

Static Head
4.5 m

Flow To BEP Ratio
75.52 %

Rated Speed
50 Hz

Max Flow
78.46 l/s

H@QMin
26.73 m

H@QMax
7.91 m

BEP
75.53 %

BEP Flow
47.23 l/s

BEP Head
15.16 m

Max P2
10.79 kW

Specific Energy
0.07 kWh/m³
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Fluid Type
Water
Static Head
4.5 m
Layout
Wet Installed Submersible Pumps

Total Flow
33 l/s
Operating Pumps
1
Calculation Model
Colebrook-White

Kinematic Viscosity
0.000002 m²/s
System Type
Single Pump

Type Pipe Inner 
Diameter

Length / K Factor Quantity Velocity Pipe Roughness Headloss

[mm] [m/s] [mm] [m]

Individual Discharge Piping / SS Wetwell  / Stainless steel / PN 10 / DN 150 (159x4.0 mm) / New Pipes

Pipe Length 151 mm 15 m 1 1.84 m/s 1.5 mm 0.66 m

90 Elbow 151 mm 0.3 1 1.84 m/s 0.05 m

Tee Line → ═╦═ → 151 mm 0.1 1 1.84 m/s 0.02 m

Check Valve 151 mm 0.9 1 1.84 m/s 0.16 m

Gate Valve 151 mm 0.2 1 1.84 m/s 0.03 m

Total Head 0.92 m

Individual Discharge Piping / Rising main  / PE100 (HDPE) PE 4710 / SDR 11 (PN 16) / DN 200 (250x22.7 mm) / New Pipes

Pipe Length 204.6 mm 1,185 m 1 1 m/s 1.5 mm 10.34 m

Total Head 10.34 m

Friction Loss Head 11.26 m

Static Head 4.5 m

Total Head 15.76 m
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Aquate Pump Stations are ideal for civil infrastructure 
applications where conventional gravity systems are 
impractical or not cost effective. 

Introduction

Hynds offers a wide range of high performance and durable 
Aquate packaged pump stations. These systems  include 
chambers, pumps, level controls, control equipment, piping 
and valves etc. Aquate Pump stations are manufactured in 
Hynds Precast Factories and available in either concrete or 
polyethylene.  

Our dedicated design team at Aquate provide a complete 
design and specification for consulting engineers and 
contractors. No matter what challenges your project 
presents, Aquate’s expert engineers will work with you step 
by step to custom design the perfect pump station solution. 
Safety in design, environmental risk mitigation and ease of 
maintenance for servicing is always front of mind.

Hynds’ dedicated Project Manager oversees the entire 
pump station project, including supply, on site installation, 
commissioning and quality assurance. Together with 
Aquate’s world standard design service, the whole process 
from design through to installation is seamless.

Residential Aquate Pump Systems are also available for 
domestic applications.

 See our website for more information: www.hynds.co.nz/
product/aquate-residential-pump-station/

Features & Benefits 

1.	 Flexible design: Aquate Pump Stations are designed 
to provide the required on-site storage and optimal 
pump performance.

2.	 Easy installation: The systems are prefabricated in the 
factory providing easy installation on site.

3.	 High quality pumps: Brands include Flygt, Grundfos, 
Domo and Zenit. Pumps are designed to meet the site 
specific requirements.
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Steel or cast-iron access covers for 
pedestrian or traffic loading  Steel 
safety grate (optional) 

Compact design,  
small footprint 

Large precast 
valve-chamber

Isolation valves 

Swing-check  
non-return valves  

One-way drain 

Dismantling joints  

Sealed, water-tight lid and riser sections   

HDPE liner (optional)   

Stainless steel guide-rails and fixings 

Level sensors – float switches, 
Hydro-static sensors 

Highest quality pumps designed to 
suit each application  

Monolithic base

Anti-floatation flange

Stainless steel, 

ABS or PVC pipework 











Hynds strong and reliable retention tanks are available in Ring 
Joint Pipe, Internal Base or Flange Base Manhole types.

Design Specifications and Applications

RJ Retention Tank

■■ Generally used when the location permits the installation 
of a long narrow tank.  

■■ Comprised of Hyspec reinforced concrete rubber ring 
joint pipes.

■■ Usually includes a spigot-plugged pipe, standard 
intermediate pipes and a collar-plugged pipe. 

■■ The spigot and collar plugs are factory cast to ensure 
water tightness and integrity. 

■■ A manhole offtake is factory fitted to one or more pipes 
to provide easy access for maintenance. 

IB or FB Retention Tank 

■■ Generally used in compact site conditions where 
relatively small volumes is required. 

■■ Comprised of Hynds internal base or flange base manhole 
risers and a precast concrete lid. 

Mul-T-Level™ outlet

■■ Enables the tank to be used for both detention 
and retention.

■■ Both the RJ and IB/FB retention tanks have a standard 
100 or 150mm diameter PVC slip coupler and Mul-T-
Level™ outlet cast-in or fitted during manufacturing.  

■■ The required retention/detention volume is set by an 
orifice hole (of specified diameter) being drilled on the 
Mul-T-Level™ outlet at a pre-determined height.

General Specifications

■■ Manufactured from Hyspec spun concrete pipes, using 
the centrifugal spinning process.

■■ When the tank is installed in an aggressive environment, 
such as tidal areas, sewerage or mild acid solutions, the 
use of a special grade concrete is recommended. 
Contact Hynds Technical Team for more information.

■■ Retention tanks are available in various class types to suit 
specific site conditions, loading and applications. 

■■ The diameter and length of the retention tank is 
dependent on: 

■■ Storage volume required

■■ Site configuration and access equipment available 

■■ Inspection and maintenance access is provided by a fitted 
inspection chamber or manhole riser starter. 

■■ PVC slip couplers are fitted to end plugs to provide inlet 
and outlet connections to the retention tank.

■■ Non-standard couplers or starter types can be cast-in 
on request. 

■■ Orifice holes are drilled at levels to suit the 
design requirements. 

■■ Standard lids are available for access risers in the RJ type 
tanks. 

■■ A light or heavy duty cast iron cover and frame will fit 
direcly onto the 600mm diameter access riser. 

■■ The 1050 mm diameter access riser requires a 1050 mm 
diameter manhole lid, which can be fitted with the cast 
iron manhole frame and cover. 

■■ The IB or FB tanks require a lid, which can be fitted with 
a cast iron frame and cover to suit the riser diameter. 

■■ Note: Lid thickness is dependent on loads and application

■■ Refer to Table 1 for RJ tank capacities and Tables 2 and 3 for IB/FB 
tank capacities.   
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accept any responsibility whatsoever for  
potential errors or possible lack of 
information in this document.

We reserve all rights in this document and 
in the subject matter and illustrations 
contained therein. Any reproduction, 
disclosure to third parties or utilization of 
its contents – in whole or in parts – is 
forbidden without prior written consent of 
ABB. ©ABB 2018
All rights reserved

—
ABB Limited
Measurement & Analytics
Oldends Lane, Stonehouse 
Gloucestershire, GL10 3TA, UK
Tel: +44 (0)1453 826 661
Email: instrumentation@gb.abb.com

abb.com/flow

Robust design for long life

The ProcessMaster flow sensor is designed for 
reliability in the demanding operating conditions 
found in oil and gas industry applications.

•	 Long lasting sensor lining materials withstand 
abrasion and corrosion, resulting in longer sensor 
service life and minimal maintenance 
requirements

•	 No additional pressure drop caused by protrusions 
into the pipe

•	 Optional self-cleaning measuring electrodes 
prevent issues caused by build-up of deposits

•	 Double sealed measuring electrodes minimize the 
risk of leakage and enhance reliability

•	 Optional all-316 stainless steel construction for 
corrosive offshore atmosphere

•	 Optional fully-welded sensor made from 316 
material

•	 Protection of internal sensor components against 
moisture and vibration with potted Ex sensor

Range of certificates  
and test reports

•	 3.1 material certificates and/or PMI certificates
•	 Certificates for non-destructive testing, X-Ray 

and/or dye penetration test
•	 Welder qualifications and procedures
•	 Hydrostic pressure testing

FEP630 hIgh pressure magnetic flowmeter

Specification

Accuracy Standard: 0.4 % of rate
Enhanced: 0.2 % of rate

Nominal size range DN 25 to 400 (1 to 18 in)

Nominal pressure ASME CL 600 to 2500

Lining Hard rubber, ETFE

Electrodes Stainless steel, Hastelloy C

Process connection Steel, stainless steel

IP rating IP67, IP68

Fluid temperature –25 to 130 °C (–13 to 266 °F)

Power supply 100 to 230 V AC, 24 V AC/DC

I/Os Current, pulse status output

Communication * HART protocol, PROFIBUS PA, 
FOUNDATION Fieldbus

Sensor housing  
material

Stainless steel 316

Transmitter housing 
material

Stainless steel

Wetted parts material Option for NACE

Ex approvals ATEX/IEC Zone 1.2, FM/cFM 
Cl1 Div.1, Cl1 Div.2

Marine approval DNV

Verification ScanMaster

* Acknowledgements
HART is a registered trademark of FieldComm Group, Austin, 
Texas, USA.
PROFIBUS is a registered trademark of PROFIBUS and 
PROFINET International (PI).

FEP610 hIgh pressure magnetic flowmeter
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1  Product Description
1.1  Product design
Usage

ENM-10 is a level regulator for level control applications. The level regulator starts and
stops a pump or activates an alarm device when the liquid level reaches the regulator.

Materials

Denomination Standard version Ex version

Regulator casing Polypropylene Polypropylene with black conductive
casing

Bend relief EPDM rubber NBR-PVC rubber

Cable sheath PVC NBR-PVC rubber

The plastic components are welded and screwed together.

1.2  Technical data
Application limits

Feature Value

Liquid temperature Minimum 0°C (32°F)
Maximum 60°C (140°F)

Liquid density Minimum 0.65 g/cm3

Maximum 1.5 g/cm3

Electrical specifications

Feature Value

Degree of protection IP68, 20 m (65 ft), 2 bars

Interrupting capacity of micro switch AC, resistive load, 250 V 10 A
AC, inductive load, 250 V 3 A
cos ϕ = 0.5
DC, 30 V 5 A

Interrupting capacity of gold-plated micro switch AC, resistive load, 250 V 10 A
AC, inductive load, 250 V 3 A
cos ϕ = 0.5
DC, 24 V 10 mA

Voltage limits are subject to local regulations.

Density ranges

Density g/cm3 Regulator length mm (in.) Diameter mm (in.)

0.65 – 0.80 194 (7 10/16) 100 (4)

0.80 – 0.95 177 (7) 100 (4)

0.95 – 1.10 162 (6 3/8) 100 (4)

1.05 – 1.20 142 (5 9/16) 100 (4)

1.20 – 1.30 133 (5 1/4) 100 (4)

1.30 – 1.40 130 (5 2/16) 100 (4)

1  Product Description
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NEMKO 10 ATEX 1082

Applied standards for ATEX and IEC

• EN 60079-0:2012 / IEC 60079-0:2011
• EN 60079-11:2012 / IEC 60079-11:2011

Intrinsically safe circuits are required for the automatic control system. Use a Zener barrier,
for example, part number 84 01 07.

The electrical connections must comply with the Ex regulations of the national submitter.

0080

R

1  Product Description
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2  References
2.1  Chemical resistance tables

The tables show the degree of resistance the level regulator has to different chemicals at
two different temperatures. The density of the liquid determines the buoyancy of the
regulator.

Acids

Acid PVC cable NBR/PVC cable

20°C (68°F) 60°C (140°F) 20°C (68°F) 60°C (140°F)

Acetic acid 50% 1 2 0 0

Acetic acid 75% 2 2 0 0

Benzoic acid 2 2 0 0

Boric acid 5% 0 — 0 0

Butyric acid 2 2 2 2

Chromic acid 10% 0 2 2 2

Citric acid 0 1 0 0

Hydrobromic acid 5% 1 2 0 0

Hydrochloric acid
10%

0 1 0 1

Hydrochloric acid
37%

1 2 0 2

Hydrocyanic acid 10% 0 0 1 2

Hydrofluoric acid 5% 0 2 0 1

Hypochloric acid 1 2 2 2

Maleic acid 2 2 2 2

Nitric acid 5% 1 1 1 1

Nitric acid 65% 2 2 2 2

Oleic acid 1 2 2 2

Oxalic acid 50% 1 1 1 2

Phosphoric acid 25% 0 0 1 2

Phosphoric acid 85% 0 0 1 2

Sulphuric acid 10% 1 2 1 2

Sulphuric acid 78% 2 2 2 2

Tannic acid 0 0 0 0

Tartaric acid 1 1 1 1

0 = No effect. 1 = Minor to moderate effect. 2 = Severe effect. — = No available
information.

Alkalis

Alkali PVC cable NBR/PVC cable

20°C (68°F) 60°C (140°F) 20°C (68°F) 60°C (140°F)

Ammonium
hydroxide

0 — 0 0

Calcium hydroxide 0 0 0 0

2  References
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Alkali PVC cable NBR/PVC cable

20°C (68°F) 60°C (140°F) 20°C (68°F) 60°C (140°F)

Potassium hydroxide 1 2 0 0

Sodium hydroxide 1 2 0 0

0 = No effect. 1 = Minor to moderate effect. 2 = Severe effect. — = No available
information.

Salts

Salt PVC cable NBR/PVC cable

20°C (68°F) 60°C (140°F) 20°C (68°F) 60°C (140°F)

Aluminum chloride 0 0 0 0

Calcium sulphate 0 0 0 0

Calcium chloride 0 0 0 0

Calcium nitrate 0 0 0 0

Copper chloride 0 0 0 0

Copper sulphate 0 0 0 0

Ferric chloride 0 0 0 0

Ferrous sulphate 0 0 0 0

Magnesium chloride 0 0 0 0

Potassium sulphate 0 0 0 0

Potassium nitrate 0 0 0 0

Potassium carbonate 1 1 1 1

Potassium
bicarbonate

0 0 0 0

Sodium sulphate 0 0 0 0

Sodium chloride 0 0 0 0

Sodium nitrate 0 0 0 0

Sodium bicarbonate 0 0 0 0

Sodium carbonate 0 0 0 0

Tin chloride 1 1 1 1

Zinc sulphate 0 0 0 0

Zinc chloride 0 0 0 0

0 = No effect. 1 = Minor to moderate effect. 2 = Severe effect. — = No available
information.

Oils

Oil PVC cable NBR/PVC cable

20°C (68°F) 60°C (140°F) 20°C (68°F) 60°C (140°F)

Castor oil 1 1 1 1

Coconut oil 0 — 0 2

Corn oil 2 2 2 2

Diesel oil 2 2 2 2

Linseed oil 2 2 2 2

Mineral oils 2 2 2 2

Olive oil 1 1 1 1

Silicone oils 0 0 0 0

2  References
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0 = No effect. 1 = Minor to moderate effect. 2 = Severe effect. — = No available
information.

Solvents and miscellaneous

Chemical PVC cable NBR/PVC cable

20°C (68°F) 60°C (140°F) 20°C (68°F) 60°C (140°F)

Acetone 2 2 2 2

Aniline 2 2 1 2

Benzene 2 2 2 2

Butyl alcohol 2 2 0 1

Carbon tetrachloride 2 2 2 2

Chlorobenzene 2 2 2 2

Chloroform 2 2 2 2

Ethyl alcohol 2 2 0 1

Ethyl ether 2 2 2 2

Ethyl acetate 2 2 2 2

Ethylene dichloride 2 2 2 2

Ethylene chloride 2 2 2 2

Formaldehyde 37% 1 2 0 0

Gasoline 2 2 2 2

Kerosene 2 2 2 2

Methyl alcohol 2 2 0 0

Methyl ethyl ketone 2 2 2 2

Methylene chloride 2 2 2 2

Nitrobenzene 2 2 2 2

Phenol 2 2 2 2

Toluene 2 2 2 2

Trichlorethylene 2 2 2 2

Turpentine 2 2 2 2

Xylene 2 2 2 2

0 = No effect. 1 = Minor to moderate effect. 2 = Severe effect. — = No available
information.

Gases

Gas PVC cable NBR/PVC cable

20°C (68°F) 60°C (140°F) 20°C (68°F) 60°C (140°F)

Carbon dioxide 0 0 0 0

Carbon monoxide 0 0 0 0

Chlorine – wet 2 2 2 2

Hydrogen sulfide 0 0 1 1

Sulphur dioxide – wet 1 1 2 2

0 = No effect. 1 = Minor to moderate effect. 2 = Severe effect. — = No available
information.

2  References
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2.2  Product range
Version For density (g/cm3) Color of level

switch
Length of cable
(m)

Type of cable1 Approvals For market

582 88 00 0.65–0.80 Blue 20 1 CE International

582 88 01 0.80–0.95 Blue 20 1 CE International

582 88 02 0.95–1.10 Blue 6 1 CE International

582 88 03 0.95–1.10 Blue 13 1 CE International

582 88 04 0.95–1.10 Blue 20 1 CE International

582 88 05 1.05–1.20 Blue 20 1 CE International

582 88 06 1.20–1.30 Blue 20 1 CE International

582 88 07 1.30–1.40 Blue 20 1 CE International

582 88 08 1.40–1.50 Blue 20 1 CE International

582 88 09 0.65–0.80 Gray 20 3 CSA/CE Canada

582 88 10 0.80–0.95 Gray 20 3 CSA/CE Canada

582 88 11 0.95–1.10 Gray 6 3 CSA/CE Canada

582 88 12 0.95–1.10 Gray 13 3 CSA/CE Canada

582 88 13 0.95–1.10 Gray 20 3 CSA/CE Canada

582 88 14 1.05–1.20 Gray 20 3 CSA/CE Canada

582 88 15 1.20–1.30 Gray 20 3 CSA/CE Canada

582 88 16 1.30–1.40 Gray 20 3 CSA/CE Canada

582 88 17 1.40–1.50 Gray 20 3 CSA/CE Canada

582 88 18 0.65–0.80 Gray 20 1 CSA/CE Canada

582 88 19 0.80–0.95 Gray 20 1 CSA/CE Canada

582 88 20 0.95–1.10 Gray 6 1 CSA/CE Canada

582 88 21 0.95–1.10 Gray 13 1 CSA/CE Canada

582 88 22 0.95–1.10 Gray 20 1 CSA/CE Canada

582 88 23 1.05–1.20 Gray 20 1 CSA/CE Canada

582 88 24 1.20–1.30 Gray 20 1 CSA/CE Canada

582 88 25 1.30–1.40 Gray 20 1 CSA/CE Canada

582 88 26 1.40–1.50 Gray 20 1 CSA/CE Canada

582 88 36 0.95–1.10 Gray 30 3 CSA/CE Canada

582 88 37 0.95–1.10 Gray 50 3 CSA/CE Canada

582 88 38 0.95–1.10 Gray 100 3 CSA/CE Canada

582 88 39 0.95–1.10 Gray 150 3 CSA/CE Canada

582 88 51 0.95–1.10 Red 65 2 CE International

582 88 52 0.95–1.10 Red 6 2 CE International

582 88 53 0.95–1.10 Red 13 2 CE International

582 88 54 0.95–1.10 Red 20 2 CE International

582 88 57 0.95–1.10 Red 20 2 CE Canada

582 88 70 0.65–0.80 Blue 20 3 CE International

582 88 71 0.80–0.95 Blue 20 3 CE International

582 88 72 0.95–1.10 Blue 6 3 CE International

582 88 73 0.95–1.10 Blue 13 3 CE International

1 See Type of cables on page 9.

2  References
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Version For density (g/cm3) Color of level
switch

Length of cable
(m)

Type of cable1 Approvals For market

582 88 74 0.95–1.10 Blue 20 3 CE International

582 88 75 1.05–1.20 Blue 20 3 CE International

582 88 76 1.20–1.30 Blue 20 3 CE International

582 88 77 1.30–1.40 Blue 20 3 CE International

582 88 78 1.40–1.50 Blue 20 3 CE International

582 88 79 0.95–1.10 Blue 65 1 CE International

582 88 80 0.95–1.10 Blue 30 1 CE International

582 88 81 0.95–1.10 Blue 50 1 CE International

582 88 82 0.95–1.10 Gray 30 1 CSA/CE Canada

582 88 83 0.95–1.10 Gray 50 1 CSA/CE Canada

582 88 86 0.95–1.10 Red 30 2 CE International

582 88 87 0.95–1.10 Red 50 2 CE International

582 88 90 0.95–1.10 Blue 30 3 CE International

582 88 91 0.95–1.10 Blue 50 3 CE International

582 88 92 0.95–1.10 Red 6 2 CE Japan

582 88 93 0.95–1.10 Red 13 2 CE Japan

582 88 94 0.95–1.10 Red 20 2 CE Japan

582 88 95 0.95–1.10 Blue 6 1 CE Japan

582 88 96 0.95–1.10 Blue 13 1 CE Japan

582 88 98 0.95–1.10 Blue 50 1 CE Japan

594 79 10 0.95–1.10 Blue 70 3 CE International

594 79 13 0.95–1.10 Blue 100 3 CE International

594 79 18 0.95–1.10 Blue 150 3 CE International

594 79 192 0.95–1.10 Blue 20 3 CE International

594 79 202 0.95–1.10 Gray 20 3 CSA/CE International

594 79 21 2 0.95–1.10 Transparent 6 3 CE For
demonstration
only.

594 79 402 0.95–1.10 Black 6 3 ATEX/IECEx3 International

594 79 412 0.95–1.10 Black 13 3 ATEX/IECEx3 International

594 79 422 0.95–1.10 Black 20 3 ATEX/IECEx3 International

594 79 492 0.95–1.10 Black 30 3 ATEX/IECEx3 International

594 79 502 0.95–1.10 Black 50 3 ATEX/IECEx3 International

Type of cables

Type of cable Jacket Color coding of wires

1 Blue polyvinyl chloride (PVC) Grey/Brown/Black

2 Red PVC Grey/Brown/Black

3 Black nitrile rubber (NBR)/PVC Grey/Brown/Black

1 See Type of cables on page 9.
2 Designed for low current, slow movements and oil. Includes micro switch with gold plated contacts.
3 Zener barrier 84 01 07 required.

2  References
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Foreward  

This installation manual is a guide only. All relevent Health and Safety laws and codes of construction must 

be adhered too and take precedence over any information in this manual. Installers must practice good 

professional practice and are required to understand all National and Local regulations in respect to the 

installation of drainage materials.  
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1 Technical Specifications  

Tank Volume: 14.2 m3  

Effective volume:  11.6 m3 

Storage tank vol: 30.96 m3   

Tank material: Concrete 

Lining : HDPE lining in wetwell and storage tank  

Manufacturing Std: AS/NZS 4058:2007 and NZS 3101 

Loading:  The standard lid is suitable for pedestrian loading only.  

Inlet Connections:  the inlet pipe to be installed on site and sealed by the drainage contractor.   

Outlet connection: A flanged stainless steel is installed for connection to the outlet pressure 

pipe 

Venting: External venting required (see section 1.6 for venting details if required)  

Dimensions:  see drawing below 

 

. 
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1.1 Pumps/Pump Performance  

See full specifications in the Appendices 

Manufacturer: Xylem Pumps  

Type: Flygt NP3127 SH3 249  

Connection: 415 V, 50 Hz 

Power: 7.4 kW 

Phases: Three  
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1.2 Design Information  

1.2.1 Storage Calculations  

The total Average Dry Weather flow has been calculated from the expected flow rate with the 

following assumption: 

Average dry weather flow = 177 dwellings = 105.8 m3/day  

Total emergency storage required is 9 hours = 39.7 m3 

Total emergency storage in wet-well and emergency storage tank is 42.56 m3 so 9.65 hours storage 

has been provided.   

1.2.2 Pump Design  

The system above has been designed based on the information provided below.  

Rising main length : 502m        

Static Lift : – 8.75 m   

Rising main – PE100 (HDPE) PE 4710 / SDR 11 (PN 16) / DN 150 (160x14.6 mm) 

Rising main – OD – 160mm,   ID – 130.8 mm  

Option 1   K = 1.5  

Flygt NP3127 - Flow rate = 12.71 l/s with a total head loss of 17.27 m (single pump). 

Pumps to operate in a duty / assist / standby function  

Velocity in PE pipe = 0.95 m/s  
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250 mm   Stop Both Pumps - Float Switch  Stop Both Pumps  

900 mm  Start Duty Pump – Float Switch  Start Duty Pump  

1000 mm  Start Assist Pump – Float Switch Start Assist Pump  

1500 mm  Critical High Alarm – Float 
Switch  

Critical High Alarm  

 

1.2.4 Pump Stop/Start Calculations   

Expected daily flow:   105800 litres  

Infiltration (l/day)  0 litres  

SWI (l/day)  0 litres  

Peaking factor : 3  
ADDWF  1.22 l/s 

PDDWF  3.06 l/s 

PWWF  6.59 l/s 

   

Pump Station diameter 1.8 m 

Pump station depth  (total)  5.55 m 
Pump station depth  
(effective)  4.55 m 

Volume (effective)  11.57 m3 

   

Pump Stop Level 0.4 m 

Pump Start Level 1 m 

Volume to pump: 1526 litres  

   

Discharge rate: 13.8 l/s 

   

Time to empty: (PDDWF)   2.4 minutes 

Time to empty: (PWWF)   3.5 minutes 

   

Time to fill (PDDWF)   8.3 minutes 

Time to fill (PWWF)   3.9 minutes 

   

No starts/ hour (PDDWF)  5.6  
No starts/ hour (PWWF)  8.1  

   

No starts per pump (PDDWF)  2.8  
No starts per pump (PWWF)  4.1  

   

Max Start/Hour permissible  15  Okay  
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1.3 Pipework, Valves and Fittings 

Discharge connection: 100 mm diameter flange coupler 

Inlet and outlets: the inlet pipe to be installed on site and sealed by the drainage contractor.  

The outlet pipe is pre-installed in the factory.  

Discharge pipework: Includes a non-return valve, dismantling joint and an isolation valve.  

Lifting chains:  a stainless steel chain is connected from the pump to the underside of the 

chamber for ease of pump removal if required.  

Materials:  All pipework will be 100mm 316 Stainless steel Schedule 40 and will be 

manufactured to the relevant AUS/ NZ Standards 

Guide rails:  Stainless steel 

 

1.4 Access lids  

Steel access lids (1200 x 900mm ) will be supplied as per the RITS design  

1.5 Magflow metre  

An ABB ProcessMaster DN100 is included installed in a 1500mm diameter manhole 

1.6 Level Sensors  

1 off – ABB Black Box Hydrostatic level sensor  

4 off – Flygt ENM10 float switches for Low level, duty pump operation, standby pump operation,  and 

High-level alarm  

 

1.7 Electrical & Controls 

This controller is designed on the latest 2023 HCC drawings which are quite different to their previous 

standards. Any comparison to a competing proposal should ensure that the same standards have 

been used in the pricing.  

This allows for the design, including production of electrical drawings, build and factory acceptance 

testing (FAT) of the pump station controller.  

The design will include:: 

• 1 x Allen Bradley Micro800 PLC and IO modules as per their standard design. 

• 1 x programming of Allen Bradley PLC. 

• 1 x Trio Radio unit for communicating to HCC’s SCADA system. 

• 1 x battery backup for communication and PLC 24VDC circuits. 

• 1 x supply of aerial for radio communication to base station. 

• 2 x DOL starting configuration with overload and short circuit protection as per HCC 

standards, for each pump. 

• 2 x current transducers and amp meters. 

• 2 x capacitors for power factor correction. 
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• 1 x phase failure relay with output to PLC. 

• 1 x surge divertor with output to PLC. 

• 1 x level indicator input. 

• 1 x flow indicator input. 

• 22mm dia push buttons and selector switches for pump circuitry and control. 

• Cabinet door switches and internal lights. 

• Anticondensation heaters for cabinet. 

• 2 x isolation switches for the pumps. 

• 1 x Cubic internal panel. Note this differs to the HCC drawing but is of an equal or better 

quality to the Bremca 250 series panel.  

• 1 x generator connection with interlocked mains/generator breakers. 

• RCD protected service plugs mounted within cabinet. 

• 1 x painted aluminium pillar box approximately 1.95 x 1.525 x 0.5m (l x h x d) with multiple 

door access, and internal panels. 

• 1 x full CAD drawings. 

 

We have not allowed for any of the following: 

• Supply of any boosting to the radio signal if the standard Trio radio unit and standard aerial 

is insufficient.  
• Supply of any site metering although space left in cabinet for a smart meter. 

• Any civil works including construction of plinth for controller to mount to. 

• Any on site installation including running of cable to and from controller, or mounting 

revenue meter (if required), or installing any on site lighting, installing the aerial or aerial 

base. It is suggested the site electricians are engaged to do this where required.  

 

1.8 Odour Control System  

This has been excluded as per RITS standards.  See section 5.3.7.16 RITS.  

1.9 Protective lining  

The wet-well including the underside of the lid will be lined with Blue-seal HDPE lining for sulphuric 

acid resistance (see Appendices) 

1.10 Well-washer  

A McBerns well washer has been specified by RITS – see appendices for details  

A sprinkler system using BETE nozzles has been included in the storage tanks to RITS design  

1.11 RPZ Cabinet  

A steel cabinet to RITS design has been included along with an RPZ standpipe and two off solenoid 

valves for the well washer and sprinkler system  
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4.1 Pumps 

The pumps come with a 12 month year warranty against faulty components and/or workmanship.  

If prohibited substances are introduced to the system causing the pump to block and burn out, the 

warranty is null and void.   

Flygt undertakes to remedy faults in products sold by Flygt provided that: 

• The fault is due to defects in design, materials or workmanship; 

• The fault is reported to a Flygt representative during the guarantee period; 

• The product is used only under conditions described in the care and maintenance instructions 
and in applications for which it is intended; 

• The monitoring equipment incorporated in the product is correctly connected; 

• All service and repair work is done by a workshop authorized by Flygt or the original 
manufacturer; 

• Genuine manufacturer’s parts are used 

• Storage should be in accordance with the care and maintenance manual. 

• The equipment is operated and maintained in accordance with the Operation and Care and 
Maintenance Manual. 

Failure to comply with these requirements will render warranty void unless, due to the nature of the 

warranty claim, such voiding of warranty is prevented by law, regulation, act and/or ordinance. 

Hence, the guarantee does not cover faults caused by deficient maintenance, abuse, incorrectly 

executed repair work or normal wear and tear. 

5 Maintenance schedule  

A certain amount of system maintenance is required on an ongoing basis to ensure that the system 

is working correctly. This is the responsibility of the owner 

5.1 Six monthly 

The following procedures should be completed every six months: 

• The pumping station should be inspected to check the build-up of grease and fat particularly on 

the float switches and pumps. They may need to be withdrawn for cleaning. 

• Visually inspect the pump station walls and hose down if necessary  

• Ensure the pump station access lid is securely fastened and bolted down.  

• Lift the pumps and inspect for any damage or blockages around the impellors  

• Lift the floats and test the alarm system/pump operation  

• Consult with the electrical control supplier for additional checks  

 

5.2 Annually  

The following procedures should be completed at least once every 12 months: 

• The pumping station should be inspected to check the build-up of grease and fat particularly on 

the float switches and pumps. They may need to be withdrawn for cleaning. 

• Visually inspect the pump station walls and hose down if necessary  
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• Lift the floats and test the alarm system/pump operation  

• Press the mute button (audio alarms only) to check the audio alarm turns off.   

• Visually check the pump station for any structural damage to the tank and pipework  

• Ensure the pump station access lid is securely fastened and bolted down. 

• Lift the pumps and inspect for any damage or blockages around the impellors  

• Have the pump station sucked out to remove any debris/stones if necessary  

5.3 Maintenance requirements  

The pump maintenance and repair operations must be carried out by workers authorised by the 

manufacturer; Failure to comply with these instructions will result in forfeiture of the warranty and 

jeopardise the unit’s safety. 

Before any cleaning and/ or maintenance operations are carried out on the electric pump, the power 

supply must be switched off. 

To disconnect the submersible electric pump from the electricity mains, first disconnect the phase 

conductors, then the yellow –green earth wires. 

Use the special handle to remove the submersible electric pump from the tank. 

ATTENTION: Before carrying out any operations, check the pump temperature. Only work on the 

pump when it is at room temperature. 

Clean the electric pump thoroughly, using a jet of water or specific products to clean all its parts. 

When disposing of the waste material, follow the antipollution rules in force. 

Replace any broken or worn parts with original spare parts only. 

Given the likelihood that work on the electric pump will be carried out in confined spaces such as 

vats, wells, cesspools, tanks or cisterns, do not underestimate the risks caused by potentially 

poisonous exhalations. 
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APPENDICES  

 

General Arrangement Drawing – Plan 

General Arrangement Drawing – Section  

General Arrangement Drawing – Plan with tank  

General Arrangement Drawing – Section with tank  

Flygt NP3127 SH3 249 Specifications k 1.5 

Flygt NP3127 SH3 249 Specifications k 0.5 

McBerns well washing brochure  

BlueSeal-AKS data sheet  

Hyliner HDPE liner – data sheet  

ABB Magflow Meter Specifications  

ABB Blackbox level sensor specifications  

Flygt ENM10 float switch specifications  
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NP 3127 SH 3~ Adaptive 249 | Product Details

Description

N 3127

Wastewater N-Technology Pump With Adaptive N® Impeller

Flygt N-pumps take on the toughest applications and get the job done. Every component is designed and manufactured to deliver sustained high efficiency. Thanks to patented N-technology with its 
innovative self-cleaning impeller, Flygt N-pumps deliver the highest total efficiency. They lower your energy bill and reduce unplanned maintenance costs. That adds up to total peace of mind – and 
big savings over the long term. Most 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. Due to the mechanical self-cleaning design, a sludge concentration up to 8% can easily be pumped.

Flexible and Modular Design

o This self-cleaning pump features innovative functions that make it the best choice for a broad range of applications. The modular hydraulic design enables you to tailor the hydraulics to meet 
the requirements of virtually any application.

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 abrasive and corrosive applications
o Stainless steel impeller for special applications that require duplex stainless steel
o Short shaft overhang reduces shaft deflection and increases seal and bearing life
o Motor designed for submersible use. Heat is concentrated to the stator core for improved cooling properties
o The double mechanical seal system consists of two sets of mechanical shaft seals that work independently to provide double security. Available in Tungsten carbide (WCCR) or Silicone carbide 

(SiC) depending on pumped media.
o Griploc mechanical face seal system secures locking to the shaft, no rubber friction, no grub screws and no shaft damage
o Motor cable SUBCAB ® specially developed for submersible use.

Product Features

o Sustained high efficiency
o Hardened cast iron, optional Duplex stainless steel and Hard-Iron impellers
o State-of-the-art wastewater pump with enhanced Adaptive N® hydraulic
o Sustained high efficiency 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
Grey Cast Iron

Motor
Rated Power
7.4 kW

Motor Denomination
21-11-2AL

Motor Efficiency Class
Standard

Version Code
060

Frequency
50 Hz

Max P2 (1x)
3.87 kW

Number Of Poles
2

Number Of Phases
3

Rated Motor Speed
2,900 RPM

Rated Voltage
400 V

Rated Current
14 A

Start Current
114 A

Starting Current, Direct Starting
114 A

Starting Current, Star Delta
38 A

Start Current Ratio
8.28

Insulation Class
H

Approval
STD

Total moment of inertia
0.02 kgm²

Type of duty
S1

Stator Variant
2

Motor Module
164

Motor Issue
12

Locked Rotor Code
J

Max starts per hour
30

Power Factor 100%
0.89

Power Factor 75%
0.86

Power Factor 50%
0.78

Efficiency 100%
87.3 %

Efficiency 75%
88.2 %

Efficiency 50%
87.7 %
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Selection Fluid and Operating Conditions

Series
N 3000

Name
NP 3127 SH 3~ Adaptive 249

Frequency
50 Hz

Total Flow
12.5 l/s

Total Head
17 m

Pump Flow
12.5 l/s

Pump Head
17 m

System Type
Single Pump

Operating Pumps
1

Standby Pumps
No Standby Pump

Curve Code
249

Impeller Diameter
146 mm

Inlet Diameter
100 mm

Outlet Diameter
80 mm

Number Of Vanes
2

Fluid Type
Water

Fluid Temperature
4 °C

Specific Gravity
1

Density
1,000 kg/m³

Dynamic Viscosity
0.002 Pa·s

Fluid Vapor Pressure
8.14 mbar

Atmospheric Pressure
1,013.53 mbar

Elevation
0 m

Ambient Temperature
20 °C

NPSH Available
10.27 m

Submergence
0 m

Design Point Design Curve

Flow
12.71 l/s

Head
17.27 m

Overall Efficiency (ηo)
49.03 %

Pump Efficiency (ηp)
55.84 %

Input Power (P1)
4.39 kW

Shaft power (P2)
3.86 kW

NPSHR
3.82 m

Speed
2,951 RPM

Static Head
8.75 m

Flow To BEP Ratio
74.93 %

Rated Speed
50 Hz

Max Flow
25.07 l/s

H@QMin
28.9 m

H@QMax
5.74 m

BEP
59.06 %

BEP Flow
16.96 l/s

BEP Head
13.6 m

Max P2
3.87 kW

Specific Energy
0.1 kWh/m³
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NP 3127 SH 3~ Adaptive 249 | Headloss Calculation

Fluid Type
Water
Static Head
8.75 m
Layout
Wet Installed Submersible Pumps

Total Flow
12.5 l/s
Operating Pumps
1
Calculation Model
Colebrook-White

Kinematic Viscosity
0.000002 m²/s
System Type
Single Pump

Type Pipe Inner 
Diameter

Length / K Factor Quantity Velocity Pipe Roughness Headloss

[mm] [m/s] [mm] [m]

Individual Discharge Piping / Wetwell SS / Stainless steel / PN 10 / DN 100 (104x2.0 mm) / New Pipes

Pipe Length 100 mm 12 m 1 1.59 m/s 1.5 mm 0.68 m

90 Elbow 100 mm 0.3 1 1.59 m/s 0.04 m

Tee Line → ═╦═ → 100 mm 0.1 1 1.59 m/s 0.01 m

Check Valve 100 mm 5 1 1.59 m/s 0.65 m

Gate Valve 100 mm 0.2 1 1.59 m/s 0.03 m

Total Head 1.41 m

Individual Discharge Piping / Rising main  / PE100 (HDPE) PE 4710 / SDR 11 (PN 16) / DN 150 (160x14.6 mm) / New Pipes

Pipe Length 130.8 mm 502 m 1 0.93 m/s 1.5 mm 6.84 m

Total Head 6.84 m

Friction Loss Head 8.25 m

Static Head 8.75 m

Total Head 17 m
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Description

N 3127

Wastewater N-Technology Pump With Adaptive N® Impeller

Flygt N-pumps take on the toughest applications and get the job done. Every component is designed and manufactured to deliver sustained high efficiency. Thanks to patented N-technology with its 
innovative self-cleaning impeller, Flygt N-pumps deliver the highest total efficiency. They lower your energy bill and reduce unplanned maintenance costs. That adds up to total peace of mind – and 
big savings over the long term. Most 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. Due to the mechanical self-cleaning design, a sludge concentration up to 8% can easily be pumped.

Flexible and Modular Design

o This self-cleaning pump features innovative functions that make it the best choice for a broad range of applications. The modular hydraulic design enables you to tailor the hydraulics to meet 
the requirements of virtually any application.

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 abrasive and corrosive applications
o Stainless steel impeller for special applications that require duplex stainless steel
o Short shaft overhang reduces shaft deflection and increases seal and bearing life
o Motor designed for submersible use. Heat is concentrated to the stator core for improved cooling properties
o The double mechanical seal system consists of two sets of mechanical shaft seals that work independently to provide double security. Available in Tungsten carbide (WCCR) or Silicone carbide 

(SiC) depending on pumped media.
o Griploc mechanical face seal system secures locking to the shaft, no rubber friction, no grub screws and no shaft damage
o Motor cable SUBCAB ® specially developed for submersible use.

Product Features

o Sustained high efficiency
o Hardened cast iron, optional Duplex stainless steel and Hard-Iron impellers
o State-of-the-art wastewater pump with enhanced Adaptive N® hydraulic
o Sustained high efficiency 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
Grey Cast Iron

Motor
Rated Power
7.4 kW

Motor Denomination
21-11-2AL

Motor Efficiency Class
Standard

Version Code
060

Frequency
50 Hz

Max P2 (1x)
3.87 kW

Number Of Poles
2

Number Of Phases
3

Rated Motor Speed
2,900 RPM

Rated Voltage
400 V

Rated Current
14 A

Start Current
114 A

Starting Current, Direct Starting
114 A

Starting Current, Star Delta
38 A

Start Current Ratio
8.28

Insulation Class
H

Approval
STD

Total moment of inertia
0.02 kgm²

Type of duty
S1

Stator Variant
2

Motor Module
164

Motor Issue
12

Locked Rotor Code
J

Max starts per hour
30

Power Factor 100%
0.89

Power Factor 75%
0.86

Power Factor 50%
0.78

Efficiency 100%
87.3 %

Efficiency 75%
88.2 %

Efficiency 50%
87.7 %
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Selection Fluid and Operating Conditions

Series
N 3000

Name
NP 3127 SH 3~ Adaptive 249

Frequency
50 Hz

Total Flow
12.5 l/s

Total Head
14.94 m

Pump Flow
12.5 l/s

Pump Head
14.94 m

System Type
Single Pump

Operating Pumps
1

Standby Pumps
No Standby Pump

Curve Code
249

Impeller Diameter
146 mm

Inlet Diameter
100 mm

Outlet Diameter
80 mm

Number Of Vanes
2

Fluid Type
Water

Fluid Temperature
4 °C

Specific Gravity
1

Density
1,000 kg/m³

Dynamic Viscosity
0.002 Pa·s

Fluid Vapor Pressure
8.14 mbar

Atmospheric Pressure
1,013.53 mbar

Elevation
0 m

Ambient Temperature
20 °C

NPSH Available
10.27 m

Submergence
0 m

Design Point Design Curve

Flow
13.82 l/s

Head
16.33 m

Overall Efficiency (ηo)
50.29 %

Pump Efficiency (ηp)
57.26 %

Input Power (P1)
4.4 kW

Shaft power (P2)
3.87 kW

NPSHR
3.86 m

Speed
2,951 RPM

Static Head
8.75 m

Flow To BEP Ratio
81.53 %

Rated Speed
50 Hz

Max Flow
25.07 l/s

H@QMin
28.9 m

H@QMax
5.74 m

BEP
59.06 %

BEP Flow
16.96 l/s

BEP Head
13.6 m

Max P2
3.87 kW

Specific Energy
0.09 kWh/m³
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Fluid Type
Water
Static Head
8.75 m
Layout
Wet Installed Submersible Pumps

Total Flow
12.5 l/s
Operating Pumps
1
Calculation Model
Colebrook-White

Kinematic Viscosity
0.000002 m²/s
System Type
Single Pump

Type Pipe Inner 
Diameter

Length / K Factor Quantity Velocity Pipe Roughness Headloss

[mm] [m/s] [mm] [m]

Individual Discharge Piping / Wetwell SS / Stainless steel / PN 10 / DN 100 (104x2.0 mm) / New Pipes

Pipe Length 100 mm 12 m 1 1.59 m/s 0.5 mm 0.49 m

90 Elbow 100 mm 0.3 1 1.59 m/s 0.04 m

Tee Line → ═╦═ → 100 mm 0.1 1 1.59 m/s 0.01 m

Check Valve 100 mm 5 1 1.59 m/s 0.65 m

Gate Valve 100 mm 0.2 1 1.59 m/s 0.03 m

Total Head 1.21 m

Individual Discharge Piping / Rising main  / PE100 (HDPE) PE 4710 / SDR 11 (PN 16) / DN 150 (160x14.6 mm) / New Pipes

Pipe Length 130.8 mm 502 m 1 0.93 m/s 0.5 mm 4.99 m

Total Head 4.99 m

Friction Loss Head 6.19 m

Static Head 8.75 m

Total Head 14.94 m
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Aquate Pump Stations are ideal for civil infrastructure 
applications where conventional gravity systems are 
impractical or not cost effective. 

Introduction

Hynds offers a wide range of high performance and durable 
Aquate packaged pump stations. These systems  include 
chambers, pumps, level controls, control equipment, piping 
and valves etc. Aquate Pump stations are manufactured in 
Hynds Precast Factories and available in either concrete or 
polyethylene.  

Our dedicated design team at Aquate provide a complete 
design and specification for consulting engineers and 
contractors. No matter what challenges your project 
presents, Aquate’s expert engineers will work with you step 
by step to custom design the perfect pump station solution. 
Safety in design, environmental risk mitigation and ease of 
maintenance for servicing is always front of mind.

Hynds’ dedicated Project Manager oversees the entire 
pump station project, including supply, on site installation, 
commissioning and quality assurance. Together with 
Aquate’s world standard design service, the whole process 
from design through to installation is seamless.

Residential Aquate Pump Systems are also available for 
domestic applications.

 See our website for more information: www.hynds.co.nz/
product/aquate-residential-pump-station/

Features & Benefits 

1.	 Flexible design: Aquate Pump Stations are designed 
to provide the required on-site storage and optimal 
pump performance.

2.	 Easy installation: The systems are prefabricated in the 
factory providing easy installation on site.

3.	 High quality pumps: Brands include Flygt, Grundfos, 
Domo and Zenit. Pumps are designed to meet the site 
specific requirements.





W
W

10 A
q

u
a

t
e

 C
o

m
m

e
r

c
ia

l P
u

m
p

 S
ta

t
io

n
s

 | W
A

S
TE


W

A
TER




 | P
G

 5W
W

10
 A

q
u

a
t

e
 C

o
m

m
e

r
c

ia
l 

P
u

m
p

 S
ta

t
io

n
s

 | 
W

A
S

TE


W
A

TER



 | 

P
G

 4

Steel or cast-iron access covers for 
pedestrian or traffic loading  Steel 
safety grate (optional) 

Compact design,  
small footprint 

Large precast 
valve-chamber

Isolation valves 

Swing-check  
non-return valves  

One-way drain 

Dismantling joints  

Sealed, water-tight lid and riser sections   

HDPE liner (optional)   

Stainless steel guide-rails and fixings 

Level sensors – float switches, 
Hydro-static sensors 

Highest quality pumps designed to 
suit each application  

Monolithic base

Anti-floatation flange

Stainless steel, 

ABS or PVC pipework 











Hynds strong and reliable retention tanks are available in Ring 
Joint Pipe, Internal Base or Flange Base Manhole types.

Design Specifications and Applications

RJ Retention Tank

■■ Generally used when the location permits the installation 
of a long narrow tank.  

■■ Comprised of Hyspec reinforced concrete rubber ring 
joint pipes.

■■ Usually includes a spigot-plugged pipe, standard 
intermediate pipes and a collar-plugged pipe. 

■■ The spigot and collar plugs are factory cast to ensure 
water tightness and integrity. 

■■ A manhole offtake is factory fitted to one or more pipes 
to provide easy access for maintenance. 

IB or FB Retention Tank 

■■ Generally used in compact site conditions where 
relatively small volumes is required. 

■■ Comprised of Hynds internal base or flange base manhole 
risers and a precast concrete lid. 

Mul-T-Level™ outlet

■■ Enables the tank to be used for both detention 
and retention.

■■ Both the RJ and IB/FB retention tanks have a standard 
100 or 150mm diameter PVC slip coupler and Mul-T-
Level™ outlet cast-in or fitted during manufacturing.  

■■ The required retention/detention volume is set by an 
orifice hole (of specified diameter) being drilled on the 
Mul-T-Level™ outlet at a pre-determined height.

General Specifications

■■ Manufactured from Hyspec spun concrete pipes, using 
the centrifugal spinning process.

■■ When the tank is installed in an aggressive environment, 
such as tidal areas, sewerage or mild acid solutions, the 
use of a special grade concrete is recommended. 
Contact Hynds Technical Team for more information.

■■ Retention tanks are available in various class types to suit 
specific site conditions, loading and applications. 

■■ The diameter and length of the retention tank is 
dependent on: 

■■ Storage volume required

■■ Site configuration and access equipment available 

■■ Inspection and maintenance access is provided by a fitted 
inspection chamber or manhole riser starter. 

■■ PVC slip couplers are fitted to end plugs to provide inlet 
and outlet connections to the retention tank.

■■ Non-standard couplers or starter types can be cast-in 
on request. 

■■ Orifice holes are drilled at levels to suit the 
design requirements. 

■■ Standard lids are available for access risers in the RJ type 
tanks. 

■■ A light or heavy duty cast iron cover and frame will fit 
direcly onto the 600mm diameter access riser. 

■■ The 1050 mm diameter access riser requires a 1050 mm 
diameter manhole lid, which can be fitted with the cast 
iron manhole frame and cover. 

■■ The IB or FB tanks require a lid, which can be fitted with 
a cast iron frame and cover to suit the riser diameter. 

■■ Note: Lid thickness is dependent on loads and application

■■ Refer to Table 1 for RJ tank capacities and Tables 2 and 3 for IB/FB 
tank capacities.   

D
5

.1
5

 H
y

n
ds


 R

e
t

e
n

tio


n
 T

a
n

k
 |

 D
R

A
IN

A
G

E
 |

 P
G

 2

































P
G

/F
LO

W
/0

11
–E

N
 R

ev
. A

 
0

3.
20

20

—
We reserve the right to make technical 
changes or modify the contents of this 
document without prior notice. With 
regard to purchase orders, the agreed 
particulars shall prevail. ABB does not 
accept any responsibility whatsoever for  
potential errors or possible lack of 
information in this document.

We reserve all rights in this document and 
in the subject matter and illustrations 
contained therein. Any reproduction, 
disclosure to third parties or utilization of 
its contents – in whole or in parts – is 
forbidden without prior written consent of 
ABB. ©ABB 2018
All rights reserved

—
ABB Limited
Measurement & Analytics
Oldends Lane, Stonehouse 
Gloucestershire, GL10 3TA, UK
Tel: +44 (0)1453 826 661
Email: instrumentation@gb.abb.com

abb.com/flow

Robust design for long life

The ProcessMaster flow sensor is designed for 
reliability in the demanding operating conditions 
found in oil and gas industry applications.

•	 Long lasting sensor lining materials withstand 
abrasion and corrosion, resulting in longer sensor 
service life and minimal maintenance 
requirements

•	 No additional pressure drop caused by protrusions 
into the pipe

•	 Optional self-cleaning measuring electrodes 
prevent issues caused by build-up of deposits

•	 Double sealed measuring electrodes minimize the 
risk of leakage and enhance reliability

•	 Optional all-316 stainless steel construction for 
corrosive offshore atmosphere

•	 Optional fully-welded sensor made from 316 
material

•	 Protection of internal sensor components against 
moisture and vibration with potted Ex sensor

Range of certificates  
and test reports

•	 3.1 material certificates and/or PMI certificates
•	 Certificates for non-destructive testing, X-Ray 

and/or dye penetration test
•	 Welder qualifications and procedures
•	 Hydrostic pressure testing

FEP630 hIgh pressure magnetic flowmeter

Specification

Accuracy Standard: 0.4 % of rate
Enhanced: 0.2 % of rate

Nominal size range DN 25 to 400 (1 to 18 in)

Nominal pressure ASME CL 600 to 2500

Lining Hard rubber, ETFE

Electrodes Stainless steel, Hastelloy C

Process connection Steel, stainless steel

IP rating IP67, IP68

Fluid temperature –25 to 130 °C (–13 to 266 °F)

Power supply 100 to 230 V AC, 24 V AC/DC

I/Os Current, pulse status output

Communication * HART protocol, PROFIBUS PA, 
FOUNDATION Fieldbus

Sensor housing  
material

Stainless steel 316

Transmitter housing 
material

Stainless steel

Wetted parts material Option for NACE

Ex approvals ATEX/IEC Zone 1.2, FM/cFM 
Cl1 Div.1, Cl1 Div.2

Marine approval DNV

Verification ScanMaster

* Acknowledgements
HART is a registered trademark of FieldComm Group, Austin, 
Texas, USA.
PROFIBUS is a registered trademark of PROFIBUS and 
PROFINET International (PI).

FEP610 hIgh pressure magnetic flowmeter
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1  Product Description
1.1  Product design
Usage

ENM-10 is a level regulator for level control applications. The level regulator starts and
stops a pump or activates an alarm device when the liquid level reaches the regulator.

Materials

Denomination Standard version Ex version

Regulator casing Polypropylene Polypropylene with black conductive
casing

Bend relief EPDM rubber NBR-PVC rubber

Cable sheath PVC NBR-PVC rubber

The plastic components are welded and screwed together.

1.2  Technical data
Application limits

Feature Value

Liquid temperature Minimum 0°C (32°F)
Maximum 60°C (140°F)

Liquid density Minimum 0.65 g/cm3

Maximum 1.5 g/cm3

Electrical specifications

Feature Value

Degree of protection IP68, 20 m (65 ft), 2 bars

Interrupting capacity of micro switch AC, resistive load, 250 V 10 A
AC, inductive load, 250 V 3 A
cos ϕ = 0.5
DC, 30 V 5 A

Interrupting capacity of gold-plated micro switch AC, resistive load, 250 V 10 A
AC, inductive load, 250 V 3 A
cos ϕ = 0.5
DC, 24 V 10 mA

Voltage limits are subject to local regulations.

Density ranges

Density g/cm3 Regulator length mm (in.) Diameter mm (in.)

0.65 – 0.80 194 (7 10/16) 100 (4)

0.80 – 0.95 177 (7) 100 (4)

0.95 – 1.10 162 (6 3/8) 100 (4)

1.05 – 1.20 142 (5 9/16) 100 (4)

1.20 – 1.30 133 (5 1/4) 100 (4)

1.30 – 1.40 130 (5 2/16) 100 (4)

1  Product Description
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NEMKO 10 ATEX 1082

Applied standards for ATEX and IEC

• EN 60079-0:2012 / IEC 60079-0:2011
• EN 60079-11:2012 / IEC 60079-11:2011

Intrinsically safe circuits are required for the automatic control system. Use a Zener barrier,
for example, part number 84 01 07.

The electrical connections must comply with the Ex regulations of the national submitter.

0080

R
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2  References
2.1  Chemical resistance tables

The tables show the degree of resistance the level regulator has to different chemicals at
two different temperatures. The density of the liquid determines the buoyancy of the
regulator.

Acids

Acid PVC cable NBR/PVC cable

20°C (68°F) 60°C (140°F) 20°C (68°F) 60°C (140°F)

Acetic acid 50% 1 2 0 0

Acetic acid 75% 2 2 0 0

Benzoic acid 2 2 0 0

Boric acid 5% 0 — 0 0

Butyric acid 2 2 2 2

Chromic acid 10% 0 2 2 2

Citric acid 0 1 0 0

Hydrobromic acid 5% 1 2 0 0

Hydrochloric acid
10%

0 1 0 1

Hydrochloric acid
37%

1 2 0 2

Hydrocyanic acid 10% 0 0 1 2

Hydrofluoric acid 5% 0 2 0 1

Hypochloric acid 1 2 2 2

Maleic acid 2 2 2 2

Nitric acid 5% 1 1 1 1

Nitric acid 65% 2 2 2 2

Oleic acid 1 2 2 2

Oxalic acid 50% 1 1 1 2

Phosphoric acid 25% 0 0 1 2

Phosphoric acid 85% 0 0 1 2

Sulphuric acid 10% 1 2 1 2

Sulphuric acid 78% 2 2 2 2

Tannic acid 0 0 0 0

Tartaric acid 1 1 1 1

0 = No effect. 1 = Minor to moderate effect. 2 = Severe effect. — = No available
information.

Alkalis

Alkali PVC cable NBR/PVC cable

20°C (68°F) 60°C (140°F) 20°C (68°F) 60°C (140°F)

Ammonium
hydroxide

0 — 0 0

Calcium hydroxide 0 0 0 0

2  References
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Alkali PVC cable NBR/PVC cable

20°C (68°F) 60°C (140°F) 20°C (68°F) 60°C (140°F)

Potassium hydroxide 1 2 0 0

Sodium hydroxide 1 2 0 0

0 = No effect. 1 = Minor to moderate effect. 2 = Severe effect. — = No available
information.

Salts

Salt PVC cable NBR/PVC cable

20°C (68°F) 60°C (140°F) 20°C (68°F) 60°C (140°F)

Aluminum chloride 0 0 0 0

Calcium sulphate 0 0 0 0

Calcium chloride 0 0 0 0

Calcium nitrate 0 0 0 0

Copper chloride 0 0 0 0

Copper sulphate 0 0 0 0

Ferric chloride 0 0 0 0

Ferrous sulphate 0 0 0 0

Magnesium chloride 0 0 0 0

Potassium sulphate 0 0 0 0

Potassium nitrate 0 0 0 0

Potassium carbonate 1 1 1 1

Potassium
bicarbonate

0 0 0 0

Sodium sulphate 0 0 0 0

Sodium chloride 0 0 0 0

Sodium nitrate 0 0 0 0

Sodium bicarbonate 0 0 0 0

Sodium carbonate 0 0 0 0

Tin chloride 1 1 1 1

Zinc sulphate 0 0 0 0

Zinc chloride 0 0 0 0

0 = No effect. 1 = Minor to moderate effect. 2 = Severe effect. — = No available
information.

Oils

Oil PVC cable NBR/PVC cable

20°C (68°F) 60°C (140°F) 20°C (68°F) 60°C (140°F)

Castor oil 1 1 1 1

Coconut oil 0 — 0 2

Corn oil 2 2 2 2

Diesel oil 2 2 2 2

Linseed oil 2 2 2 2

Mineral oils 2 2 2 2

Olive oil 1 1 1 1

Silicone oils 0 0 0 0

2  References

6 ENM 10 Technical Specification



0 = No effect. 1 = Minor to moderate effect. 2 = Severe effect. — = No available
information.

Solvents and miscellaneous

Chemical PVC cable NBR/PVC cable

20°C (68°F) 60°C (140°F) 20°C (68°F) 60°C (140°F)

Acetone 2 2 2 2

Aniline 2 2 1 2

Benzene 2 2 2 2

Butyl alcohol 2 2 0 1

Carbon tetrachloride 2 2 2 2

Chlorobenzene 2 2 2 2

Chloroform 2 2 2 2

Ethyl alcohol 2 2 0 1

Ethyl ether 2 2 2 2

Ethyl acetate 2 2 2 2

Ethylene dichloride 2 2 2 2

Ethylene chloride 2 2 2 2

Formaldehyde 37% 1 2 0 0

Gasoline 2 2 2 2

Kerosene 2 2 2 2

Methyl alcohol 2 2 0 0

Methyl ethyl ketone 2 2 2 2

Methylene chloride 2 2 2 2

Nitrobenzene 2 2 2 2

Phenol 2 2 2 2

Toluene 2 2 2 2

Trichlorethylene 2 2 2 2

Turpentine 2 2 2 2

Xylene 2 2 2 2

0 = No effect. 1 = Minor to moderate effect. 2 = Severe effect. — = No available
information.

Gases

Gas PVC cable NBR/PVC cable

20°C (68°F) 60°C (140°F) 20°C (68°F) 60°C (140°F)

Carbon dioxide 0 0 0 0

Carbon monoxide 0 0 0 0

Chlorine – wet 2 2 2 2

Hydrogen sulfide 0 0 1 1

Sulphur dioxide – wet 1 1 2 2

0 = No effect. 1 = Minor to moderate effect. 2 = Severe effect. — = No available
information.

2  References
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2.2  Product range
Version For density (g/cm3) Color of level

switch
Length of cable
(m)

Type of cable1 Approvals For market

582 88 00 0.65–0.80 Blue 20 1 CE International

582 88 01 0.80–0.95 Blue 20 1 CE International

582 88 02 0.95–1.10 Blue 6 1 CE International

582 88 03 0.95–1.10 Blue 13 1 CE International

582 88 04 0.95–1.10 Blue 20 1 CE International

582 88 05 1.05–1.20 Blue 20 1 CE International

582 88 06 1.20–1.30 Blue 20 1 CE International

582 88 07 1.30–1.40 Blue 20 1 CE International

582 88 08 1.40–1.50 Blue 20 1 CE International

582 88 09 0.65–0.80 Gray 20 3 CSA/CE Canada

582 88 10 0.80–0.95 Gray 20 3 CSA/CE Canada

582 88 11 0.95–1.10 Gray 6 3 CSA/CE Canada

582 88 12 0.95–1.10 Gray 13 3 CSA/CE Canada

582 88 13 0.95–1.10 Gray 20 3 CSA/CE Canada

582 88 14 1.05–1.20 Gray 20 3 CSA/CE Canada

582 88 15 1.20–1.30 Gray 20 3 CSA/CE Canada

582 88 16 1.30–1.40 Gray 20 3 CSA/CE Canada

582 88 17 1.40–1.50 Gray 20 3 CSA/CE Canada

582 88 18 0.65–0.80 Gray 20 1 CSA/CE Canada

582 88 19 0.80–0.95 Gray 20 1 CSA/CE Canada

582 88 20 0.95–1.10 Gray 6 1 CSA/CE Canada

582 88 21 0.95–1.10 Gray 13 1 CSA/CE Canada

582 88 22 0.95–1.10 Gray 20 1 CSA/CE Canada

582 88 23 1.05–1.20 Gray 20 1 CSA/CE Canada

582 88 24 1.20–1.30 Gray 20 1 CSA/CE Canada

582 88 25 1.30–1.40 Gray 20 1 CSA/CE Canada

582 88 26 1.40–1.50 Gray 20 1 CSA/CE Canada

582 88 36 0.95–1.10 Gray 30 3 CSA/CE Canada

582 88 37 0.95–1.10 Gray 50 3 CSA/CE Canada

582 88 38 0.95–1.10 Gray 100 3 CSA/CE Canada

582 88 39 0.95–1.10 Gray 150 3 CSA/CE Canada

582 88 51 0.95–1.10 Red 65 2 CE International

582 88 52 0.95–1.10 Red 6 2 CE International

582 88 53 0.95–1.10 Red 13 2 CE International

582 88 54 0.95–1.10 Red 20 2 CE International

582 88 57 0.95–1.10 Red 20 2 CE Canada

582 88 70 0.65–0.80 Blue 20 3 CE International

582 88 71 0.80–0.95 Blue 20 3 CE International

582 88 72 0.95–1.10 Blue 6 3 CE International

582 88 73 0.95–1.10 Blue 13 3 CE International

1 See Type of cables on page 9.
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Version For density (g/cm3) Color of level
switch

Length of cable
(m)

Type of cable1 Approvals For market

582 88 74 0.95–1.10 Blue 20 3 CE International

582 88 75 1.05–1.20 Blue 20 3 CE International

582 88 76 1.20–1.30 Blue 20 3 CE International

582 88 77 1.30–1.40 Blue 20 3 CE International

582 88 78 1.40–1.50 Blue 20 3 CE International

582 88 79 0.95–1.10 Blue 65 1 CE International

582 88 80 0.95–1.10 Blue 30 1 CE International

582 88 81 0.95–1.10 Blue 50 1 CE International

582 88 82 0.95–1.10 Gray 30 1 CSA/CE Canada

582 88 83 0.95–1.10 Gray 50 1 CSA/CE Canada

582 88 86 0.95–1.10 Red 30 2 CE International

582 88 87 0.95–1.10 Red 50 2 CE International

582 88 90 0.95–1.10 Blue 30 3 CE International

582 88 91 0.95–1.10 Blue 50 3 CE International

582 88 92 0.95–1.10 Red 6 2 CE Japan

582 88 93 0.95–1.10 Red 13 2 CE Japan

582 88 94 0.95–1.10 Red 20 2 CE Japan

582 88 95 0.95–1.10 Blue 6 1 CE Japan

582 88 96 0.95–1.10 Blue 13 1 CE Japan

582 88 98 0.95–1.10 Blue 50 1 CE Japan

594 79 10 0.95–1.10 Blue 70 3 CE International

594 79 13 0.95–1.10 Blue 100 3 CE International

594 79 18 0.95–1.10 Blue 150 3 CE International

594 79 192 0.95–1.10 Blue 20 3 CE International

594 79 202 0.95–1.10 Gray 20 3 CSA/CE International

594 79 21 2 0.95–1.10 Transparent 6 3 CE For
demonstration
only.

594 79 402 0.95–1.10 Black 6 3 ATEX/IECEx3 International

594 79 412 0.95–1.10 Black 13 3 ATEX/IECEx3 International

594 79 422 0.95–1.10 Black 20 3 ATEX/IECEx3 International

594 79 492 0.95–1.10 Black 30 3 ATEX/IECEx3 International

594 79 502 0.95–1.10 Black 50 3 ATEX/IECEx3 International

Type of cables

Type of cable Jacket Color coding of wires

1 Blue polyvinyl chloride (PVC) Grey/Brown/Black

2 Red PVC Grey/Brown/Black

3 Black nitrile rubber (NBR)/PVC Grey/Brown/Black

1 See Type of cables on page 9.
2 Designed for low current, slow movements and oil. Includes micro switch with gold plated contacts.
3 Zener barrier 84 01 07 required.
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