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Household
Air Pollution
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Household Air Pollution (HAP) accounts for over 21,000 premature deaths‘qf
each year in Nepal according to Clean Cooking Alliance N o
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From Wood-burning to
Electric Stoves

* What is the barrier?

* How to maximize the adoption of electric
induction stoves in an area where wood-
burning cookstoves are dominating ?
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Goals of Instrumentation Study

* Availability
* The electricity infrastructure is ready?

* Affordability

* Too expensive?

* Steps to maximize the adoption of electric stove



Metrics

* Voltage

* Current

* Power

* Power Factor



System Design

Device CENEEL
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System Overview
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Device Implementation

Electric
Stove
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Data Flow
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Implementation

* ESP8266

Low-cost WiFi microchip
32bit CPU @ 80MHz

A full TCP/IP stack
Microcontroller

128 KB Memory

1 MB Flash

 CSE7766

Single-phase power sensing chip
UART

e Software

Open Source Tasmota firmware
running on ESP8266

Sampling rate: 10s
Flexible configuration
Hacking required
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Power Adabter

Deployment

WiFi-to-Cellular Dongie

* Near real-time data streaming

* 35 households

e 28 operational between
Aug/1/2019 — Oct/15/2019

o 7 failed due to hardware/
software/network issues.

Electronic Stove
06/16/20



Dashboard Overview
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Cooking Time

Histogram of Cooking Time of Day
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Cooking Time of Day (Clock-hour)
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The first peak 6-8am

The second peak | 230-330pm

The third peak 530-730pm

Just for cooking:

Average Power Draw: 811 watts
Number of estimated homes: 5.7 million
Estimated electricity load: 4.6 Gigawatts
Current load capacity: 1 Gigawatts

The demand will be 4 times higher than the capacity!



Voltage Variations

Voltage

Normal Voltage Supply: 220v-230v
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During peak hours, the supply voltage can drop to 180v,
w0 May cause deteriorating electric stove performance!




Electricity Use and Cost for Cooking

Number of Cooking Events

Histogram of Cooking Duration Energy per cooking event
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The daily energy consumption by the induction stove was 0.73 kWh,
which is around 0.02 dollars/day.
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Discussion

* Decoupling meter from the device
* User behavior

* Data outage
* Network or power outage
* Irregular sampling

* Platform Improvement
* Device diagnostics



Conclusions

* Load management should anticipate large cooking-related peak when
electric cooking is adopted by a large number of households.

* Electric cooking initiatives should educate the consumers about the
low energy cost of electric cooking.



