DAIRY WATER METERING PROJECT

PROGRESS MEETING: 10 AUGUST 2021

International
Finance Corporation
WORLD BANKGROUP

CIFC

Creating Markets, Creating Opportunities




AGENDA

1. Project introduction: Raymond

2. Team introductions: Team Leaders

3. Progress updates on each component: Raymond and Jgrgen

4. In-depth review on structure and content of generic guideline: Darrin
5. Feedback from all parties

6. Next steps
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Dairy shortlist progress

* Approached 16 dairies
« Commitment from 3 dairies

 Interest from further 4 dairies
(feedback expected this week)

4 dairies declined

 Utilising high-level
questionnaire to assist with
short-listing progress

» Ideally want a combination of
“basic” and “sophisticated”
pilots for facilities of different
sizes

COMPANY DETAILS

Company
Location
Province

Year established
Name

Contact Number
Email Address

PRODUCTION

Capacity litre milk/day 210 000
Products
Cheddar Cheese tonnes/day 6.13
Mozzarella Cheese tonnes/day 1.59
Butter tonnes/day 0.17
Product #4 tonnes/day
Product #5 tonnes/day
Product #6 tonnes/day
ENERGY
Annual electricity consumption kWh 1440 000
No. of electricity sub-meters or loggers # 1
Type of meters (SMART, analogue, etc.) unsure
Data storage Yes
Data analysis Yes
Rate your energy management systems 3
Rate your energy data management systems 4
WATER
Annual water consumption ki 84 000
No. of water meters # 10
Type of meters (SMART, analogue, etc.) Smart
Data storage Yes
Data analysis Yes
Rate your water management systems 2
Rate your water data management systems 4

METERING AND MONITORING PILOT

Provide an example of where you would like

assistance with WATER metering and monitoring e e 6 WwErEr

meters, understanding of
exact usage per line/use to
identify water loss and
allocate water usage per line
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WATER METERING AND MONITORING GUIDELINE FOR AGRI
PROCESSING SECTOR IN SOUTH AFRICA

a. Promote the use of energy and water metering and monitoring equipment in the
agri-processing industry in South Africa by showcasing the benefits of metering and
monitoring equipment;

b. Provide agri-processing firms with the basic knowledge of what equipment is
suitable to their operations and how they should go about implementing the equipment
and management systems;

c. Provide guidance to agri-processing firms on how to interpret and use the
metering and monitoring equipment data to manage energy and water performance

within their operations.
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= @ Project Planning and Concept Development 2021/07/01 2021/07/06 p——
© Team appointed 2021/07/01 2021/07/02 <
© Prepare Project Plan and Submit PVQ 2021/07/02 2021/07/02 h
© Approve Project Plan 2021/07/05 2021/07/05 ‘,
© AgreePlan 2021/07/06 2021/07/07 ‘0;
= © Compile Initial Guide Draft 2021/07/07 2021/08/27 I —
© Compile table of contents and research previo... 2021/07/07 2021/07/14 )
© Compile Draft Report 2021/07/15 2021/08/27 ———— 11—
= @ Conduct Workshop 2021/08/09 2021/08/13 p—
© Compile contents 2021/08/09 2021/08/11 ]
© Conduct Workshop 2021/08/12 2021/08/13 c
= @ Finalise Guide 2021/08/30 2021/09/17 . — — —
o Review Guide 2021/08/30 2021/09/03 I
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Generic Metering & Monitoring Guide Overview
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3 BUSINESS CASE FOR METERING

As South Africa’s population has grown, the resource and capacity requirements to sustain the

growth have not kept up resulting in supply constraints which inevitably impact on cost,

availability and risk of interrupted supply. The electrical energy cost escalations and interrupted

supply is a point in case. The chart below is the actual (blue bars) cost per kWh escalation over the | whjile the example cited above relates to electrical energy. similar cost |
past 8 years for a company in the Agro Processing industry. Eskom’s published information? for its Metering Payback

Investing 1-2 % of the total
utility budget back into

dynamics are being realised with water and effluent municipal services
industrial clients (brown bars) are also included for reference.

as supply and water treatment infra structure capacity constraints are
realised. Two of South Africa’s largest Metropoles have faced water

. itori d ter
supply issues (Cape Town and Nelson Mandela Bay) and many smaller St e

R 2.00 systems should realise a

municipalities have had to revert to ground water to supplement surface
ayback of 2 years.
_— water supplies. This is highlighted by the graph below which provides i 2
R 1.50 R1.43
0.93

TR R133 an overview of water and electricity cost escalation over the past
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24years as compared to inflation.

South African electricity & water tariffs vs. inflation (CPI)
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Figure 1, Comparison of cost escalation of electrical energy over the last 8 years. Z 600 Water & Electricity  Inflation
sanitation tariff

tariff )
Inflation
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Figure 2. Indication of both water and electricity cost escalation over the past 24years.?



Case Study — Atlantis Water Supply Scheme

Sustainable Water Extraction
The Atlantis Water Supply Scheme (AWSS)* and the associated

Implementing effective

groundwater recharge scheme i1s a good example of how

metering and  monitoring

improved monitoring has allowed for sustainable water

systems is crucial for long term

of

extraction from the groundwater reserves. The scheme was

sustainable = management

mitially augmented with treated waste water and storm water

however the quality of the two streams resulted in a steady oty
increase in the salinity of the ground water. The waste water stream was subsequently excluded from
the augmentation scheme but as a result there was a reduction in ground water reserves. Treated
domestic effluent was included and then low salinity industrial streams. The interventions not only
saw an increase in the water levels but a decrease and in the overall salinity concentration. While the
case study relates to a municipal scheme the learnings are important for companies interested in long
term sustainable extraction of resources from a water catchment area and especially if ground water 1s

utilised in lieu of limited municipal potable water supplies.

Footer
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Figure 3: Atlantis Recharge Quality and Level Sampling Records
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4 METERING PLANNING

An effective metering and monitoring system will take years to T

implement and will require both equipment and human resource. An Mcteung Llans

effective metering system design must avoid the following pitfalls: Developlug: & tetey iplay

should be the first step at any

e Gathering insufficient data to enable an accurate

: : site that is initiating a
consumption analysis _
, , metering program.
e Gathering too much data that are never used for analysis,
e Gathering data in a format that cannot be easily used.
As much consideration should be given to both what needs to be measured as well as what will be
done with the data once it is collected. To this extent, developing a metering plan should be the first

step at any site that is initiating a metering program.

The steps for developing an effective metering plan are outlined below.

What and how

often

Determine Define the
performance Emmmmd measurment
metrics points

Set Objectives s d
Where and how

Figure 4. Setting Objectives and Targets.|

Training
Needs
Significant Prior report or
Users of \L audit findings
Resources \\ /

Organisation Objectives Existing
Poli s opportunities
olicy or _
database

Priorities

Figure 5. Steps that feed into_objectives and targets.

It is important to differentiate between objectives, targets and action plans as at this point of the
project cycle companies are setting long term goals which will underpin the proposed measurement

plan. The figure below provides an overview of the key differences.

Objectives Targets Action plans
e lLonger term e Specific e What?
(maybe three
years) e Measureable e  Who?
. Specific * Achieveable *  When?
e Relevant e s it complete?

¢ (Consistent with
the policy e Timed e Wasit

ful?
*  Support the successful

objectives

Figure_ 6, Relationship of objectives, targets and action plans.>

Footer
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4.2 Petermine Performance Metrics

Performance Indicators (PI's) can be expressed by using a simple metric, ratio, or a model, depending on the

nature of the activities being measured. Some examples of performance metrics are provided below:

*
Types Example Benefit Disadvantage
; e Readilyavailable
e Water consumption s h : : * Do not account for seasonal
g e CFO's historicallyinterestedin 5%
Simple per month variation or changesto
E total spend :
metric |e® Annual Carbon . : : production volumes
. ¢ Llisted companiesrequired to
footprint i ¢ Not ableto benchmark
report on total consumption
e Staticfactorsnot takeninto
e Energy perm? T
Simple 8YP ¢ Readilyavailable * Rewards increasein
: e Water pertonne . g
ratio R e Easierto benchmark production and not
P necessarilyincreasein
efficiency
¢ Providesan accurate
g N : . ¢ Not easy to benchmark
¢ A predictive indication of savings realised ; LI
;3 . S ¢ Requires specific skill set to
Statistical equationbasedon |e Allowsfor developinginternal 3 :
B = work with effectively
analyses historical best practice targets o :
‘ : e Statistical correlationnot
performance ¢ Aligned to International b e e
Standards (1SO50006) ¥
Footer
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Electrical Metering Schematic (Standard Practice)

Main Incomer
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Water Metering Schematic (Standard Practice)

Main Water Feed

Alternative supply (I.E Reclaim, ground or rain water)

Department

Boiler House

N

M M
Feed Hot
Meter Well

Chiller plant
M M
Cooling Cooling
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M M
Process Process
1 &
M : )
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Q =

Quality Metering Point (TDS, pH and COD)
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Boiler Metering Schematic (Best Practice)
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Q | TDS, Cl, Hardness
Hotwell
—>
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Foote

4.4 Measurement Approach

There are four levels of resource metering each with their benefits and challenges. These are summarised in the

table below.

One time / Spot
Measurements

Run time Measurements

Short Term
Measurements

Long Term
Monitoring

Usefulin determining
“baseline” activities and

Normally used where hours

Equipment installed

Term is typically more
than a year and often

Description instantaneous resource use, | of operation are the relevant | fora limited period of | the
equipment performance, or | variable time installation is
loading permanent
e Fanor pump
system efficiency * Incoming electrical
Examules e Boiler flue gasanalyses |e Runtime offansor assessment and water supply
P e Lighting load pumps * Flow metering on e Boiler steam
cleaning meters
applications
* Highestaccura
* Low capital cost . ' 3
g . e Mid-level cost e Data can be
* Lowest capital cost e Equipment usually easy to
: e Capable of collected
e Equipment usually easy use 5 A
: y assessing load automatically
Advantages to use e Non-intrusive o
5 ) variations * Long term trends
* Non-intrusive e Usefulfor constant loads - : 3
) e Relatively fast can be identified
e Fastresults e Information can be -
: results (seasonality and
collected automatically 3
load variance)
e Mid-level accuracy
as portable e High cost
e Low accuracy e Usefulapplications are p. A g
&k B B equipmentis e Most difficult to
e Limited application limited utilised Gioial
- i i e Measuressingle operatin
Disadvantages * Aypicaly Shigle B on € |e seasonalor e Installation process

operating parameter

e Information usually

manually processed

parameter

* Requires additional

calculations/assumptions

occupancy variance
deficient

e More difficult to
install/monitor

will take longer if
CAPEX expenditure
is required.
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Table 2. Basic Measurement Plan - Expect a 2% saving on costs.

Objective Utility performance | static factor RelevantVariable | Frequency | meoancmem | Location
Direct
Thermal Energy | Thermal Process demand A .
CostReduction | Energy Steamusage SteamPressure | \yio-iher conditions | YWeekly irrr:git;rgg or BoilerHouse
BoilerInsulation | Process demand Direct
Thermal Energy | Thermal : e Losses Boiler Load ] :
CostReduction Energy Boiler effidency Stack Eacotor Weekly irrr:gitﬁergg and BoilerHouse
Temperature temperature
ElectricalEnergy | Electrical Site electrical Ventilation Production : . :
CostReduction energy energy Lighting Weather conditions Weekly Directmetering Main Incomer
Water Cost ; Staff usage Production . L .
Reduction Water Site waterusage Leaks Weather conditions Weekly Directmetering Main Incomer
Site waterusage 3
Effluent Cost Water Qualitative Daily cleaning Production Monthly ng]bp%as%me i Sfifslgt?gge
Reduction parameters schedule A Line
(COD,PH, TDS) p
Intemational
@IFC Finance Carporation
Footer WORILD HANK GRAUP
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............

. Standard Measurement Plan - Expect a 5% saving on costs

e - Performance - Relevant Measurement -
Objective Utility Liedmant Static factor Variable Frequency Method Location
Process demand Direct
‘Iggghr&?(ljﬁnergy Codt Et;zrr?yal Steamusage Steam Pressure | Weather 30min metering or Boiler House
conditions indirect
BoilerInsulation :
Stack 02 levels Direct
‘Iggghr&?cl)ﬁnergy Cost gzg'yal Boiler effidency g?asg:s Stack 30min metering and Boiler House
Temperature Temperature indirect
. : Circulation Production
82{:%232}1 E:]eecrg';fa' Chiller plant COP pumps and Weather 30min Directmetering | Chiller plant
coolingfans conditions
Compressedair Electrical | kWh/m3 air Compressedair | Compressedair i h : Compressed
plant optimisation energy produced leaks demand 30min Directmetering airplant
Production
Weather
bty Water Sitewaterusage | Dot USage il Hourly Directmetering | Main Incomer
Water Cost Department/ Staff usage Production Different
Reduction Water Process water Daily cleaning Weather Hourly Directmetering | Departments
usage schedule conditions / Processes
Refrigeration
Water Cost Cooling system Coolingtower load . ! . CIP plant
Reduction Water water usage bleedrates Weather Daily Directmetering ( goaq
conditions
Site waterusage
i . i Grabsampleor | Effluent
Effluent Cost Qualitative Daily cleaning . : ;
Reduction Water parameters (COD. Ehadda Production Weekly comp:)srte E]scharge
Intemational
oter GIFC o
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A A Lo

Advanced Measurement Plan - Expect a 10% saving on costs.

. - Performance - Relevant Measurement -
Objective Utility Lt Static factor Variable Frequency Method Location
- : g Circulation Production
ocgtlilrlr?irsgt?oﬁ eE:]ee?g;al ggslltlgrrncggpand pumps and Weather 30min Directmetering | Chillerplant
coolingfans conditions
Compressedair Electrical CompressorkWh/ | Compressedair | Compressedair . . Compressed
plant optimisation energy m3 produced leaks demand 1second Directmetering airplant
Fansystem Electrical Electrical energy Process air Temporary -
optimisation energy usage demand Annual Metering FanLocation
Pump system Electrical Electrical energy Temporary Pump
optimisation energy | usage FRacos s doniams)| oo Metering location
Water Cost Cleaningwater Scheduled Production . : . CIP plant
Reduction Water usage cleaning Daily Directmetering feed
Site waterusage _ _ Effluent
Egliuuecrt'ito?ﬁ Water g:rz%a;'t\é?s (COD Ecat: Ieydctlj?:mng Production Hourly Direct metering D-ischarge
PH, TDS) ’ Line
Footer @ IFc
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5 METERING TECHNOLOGIES AND STRATEGIES

5.1 Electrical Metering

5.1.1 Power Factor
5.1.2 Power Quality

5.2 Steam Metering
5.3 Fluid Metering

5.3.1 Volumetric

5.3.2 Qualitative

6 METERING COMMUNICATIONS AND STORAGE

7 METERING COSTS AND FINANCING OPTIONS

8 DATA ANALYSES AND USAGE|

9 CASE STUDIES



NEXT STEPS

1. Project steering committee
a. Members
b. Meeting dates
2. Generic guideline
a. Feedback from today’s workshop
b. Draft report — end August
3. Short list of dairies

4. Start of pilot projects



