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	Suma Ahenkro

	Country:
	Ghana

	Chapter:
	University of Maryland, College Park

	Submittal Date:
	

	Dates Traveled:
	January 6 – January 17th

	Authors:
	Joshua Cocker

	Scope of Assessment (100 words)
	EWB-UMD performed a load analysis to recognize the overloading of the previously installed solar energy system and record all classroom loads not currently supported by said system. 



Privacy: EWB-USA may release this report in its entirety to other EWB-USA chapters or interested parties.

Purpose: To archived, presented, and summarized the information gathered during the assessment for review. This includes notes, photographs, sketches, survey information, interview notes, measurements and any other pertinent data.  

Instructions: 
When completing this report, the chapter should
· Provide all the technical information about the project that was gathered during the assessment. 
· Modify the outline of the report if necessary to present the information more clearly. It is your chapter’s responsibility to clearly and thoroughly present your project and the results of your completed assessment trip.
· Include additional information relevant to the specific project.
· Provide pertinent figures, tables, and photographs with figure numbers, table numbers and photograph numbers in the section where discussed. Full drawing sets, complete lab reports, and any information larger than 2 pages should be included at the end of the report as an appendix.
Section 1.0:
· Provide a concise description of the assessment sufficient for anyone who had not participated on the trip to understand what happened.
Section 2.0:
· Provide a review and go/no go decision based on the criteria established in the Assessment – Pre-Trip Plan. The chapter may decide that the originally proposed project is inappropriate but that another project is feasible. The chapter may also decide that there are no feasible projects in the community.
Section 3.0: 
· Please provide a coherent, brief summary of the information that you collected while at the site. Many times it is useful to display this information in a drawing or in tabular form.  You should include all the useful information collected at the site in one or more appendices. Please be sure that the data are annotated for clarity and presented in a coherent fashion.
· Establish subsections for data collection to help organize your report. Please provide maps, tables and photographs where most relevant to the understanding of the report.
Section 4.0:
· Label each photo with a photo number and give a full description.
· Provide a few photos of relevant parts of the project along with a photo number and description. Photos are not limited to this section, please include photos where appropriate. Additional photos taken during the project along with a photo log can be included in an appendix.
List of Attachments:
List all attachments included as separate files, including:
· Signed Final Project Partnership Agreement	
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1.0 [bookmark: _1t3h5sf][bookmark: 4d34og8]Assessment Description

From January 6th to January 17th  2018, the University of Maryland - College Park (EWB-UMD) chapter of EWB-USA traveled to Ghana on an implementation trip for the Sumaman Senior High School (SSHS) Water Supply project (#). An auxiliary goal of this assessment trip was to work with the school’s leadership to determine the third and final project of the partnership between EWB-UMD and SSHS. This trip was the 6th trip in EWB-UMD’s Suma Ahenkro program.
In August of 2017, EWB-UMD completed a solar energy project for SSHS providing a ____W array, and ____W-hrs of energy storage capacity. This system has been a catalyst for increased academic performance, and the students of SSHS have been using the classrooms powered by the solar array to allow for more hours to spend studying or socializing each night. The system powers two classroom blocks, which hold four classrooms each. However, these 8 classrooms become increasingly crowded, as most nights they are the only rooms on campus with available electricity for lighting and outlets. 
Furthermore, since the start of the 2018-2019 academic year the government of Ghana has mandated that all secondary education be offered at no-cost to the student. The role out of this initiative is over 4 academic years, with free education being phased up through the 4 class levels in secondary school. This is the first year of the initiative, and currently only the first year students receive free education. The population of the first year students at SSHS has increased dramatically though. The enrollment at the start of the academic year was almost twice what the school had predicted and is almost three times the enrollment of first years from the previous years. 
The unexpected government decision has outpaced what EWB-UMD and SSHS had previously predicted would be the growth of the school, and as a result the previously installed solar energy system is showing signs of failing to meet the energy demands of the school. After consulting with the leadership at SSHS, EWB-UMD determined that revisiting the previously implemented solar energy project would help ensure the lifespan of the implemented equipment and could also provide additional campus facilities with reliable electricity, resulting in additional cost savings and de-crowding the classrooms. 
The travel team from EWB-UMD performed a load analysis of the previously installed solar energy system, and of all classroom loads not currently supported by the solar energy system. The current loading on the installed solar energy system exceeds what the system is capable of handling, and to preserve the life of the system, adjustments need to be made. The travel team also verified the roofing structures that would be used for mounting any additional panels are still sound.
This assessment was performed in response to the school’s suggestions during the implementation trip for future EWB-UMD involvement and was not determined prior to travelling to Ghana. As a result there exists no pre-assessment plan for this report.

2.0 [bookmark: _2s8eyo1]Go/No Go Decision

No initial pre-trip assessment plan was performed for this trip, so no formal feasibility criteria were outlined. The primary purpose for this trip was an implementation of the water supply project. However, since EWB-UMD has been involved with Sumaman Senior HS the feasibility of future projects can be evaluated based on the same criteria used in the past projects.
Financially the school is capable of supporting a second energy project. Using the cost savings the water supply and solar energy projects have provided the school, they plan to set up an operations and maintenance account to assist in stockpiling a suitable maintenance fund. However, to ensure the school is taking the appropriate measures to prepare for the lifetime costs of their system, EWB-UMD is making the implementation of the project contingent on proof that the operation and maintenance account exists, and is receiving money.
The school has an onsite electrician who has proven to be technical capable of maintaining and repairing the current solar energy system. Because of the increased load on the system, the electrician has had to engage in extensive monitoring and preventative maintenance. He has shown himself to be adept at locating and addressing faults in the system. Over the past 4 months, the inverter has cut out frequently requiring a manual restart due to the overloading of the system. The electrician has been able to identify sources of the overload and remove them from the PV system. The outages continue to occur however, as individuals not as fluent in the capabilities of the PV system (students, teachers, staff, etc.) will add new loads to the already strained system.
The infrastructure available during the first solar implement is also still available. Vendors that EWB-UMD sourced from are still open and supplying the necessary items. The structure of the roof trusses that hold the current array of solar panels are still structural sound, and capable of supporting another array.
The crux of the Go/No Go decision rests on SSHS administration showing proof of the creation of an operations and maintenance account. And proof that they are beginning to regularly allocating money to it. The technical capacity of the school’s staff is strong enough to support EWB-UMD’s energy implements, it is only the financial capacity that needs some minor organization. EWB-UMD is still waiting on a response from the school with this information.

3.0 [bookmark: _17dp8vu]Data Collection and Analysis
3.1 [bookmark: _3rdcrjn]Site Mapping
EWB-UMD generated site maps detailing which academic buildings are and are not supported by the solar array and mapped how the electrical loads were distributed around campus.
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Figure 1: Solar Loading Map (Only academic buildings were considered)

 
[bookmark: _26in1rg]

3.2 [bookmark: lnxbz9]Technical Data Collection
EWB-UMD performed a load analysis of all loads on the previously installed solar energy system, and all remaining classroom loads. The results of the load analysis are presented below:
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Figure 2: Current PV System Loading Breakdown

The max power consumption (assuming all items on at once) of the current system loading is 10,978 Watts. At a 220V output from the inverter, this results in an current of around 50A, which would cause the inverter to shut down as a result of it’s overload protocols (which it has several times between November 2017 and February 2018). The energy draw is 46,832 Watt-hours which exceeds to storage capacity of the current battery bank. A majority of the energy usage is in the administration building, which needs to be monitored for wasteful usage.
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Figure 3: Remaining Unsupported Classroom and Academic Loads

	The remaining loads feature a max power draw of 4,910 Watts, and a daily energy use of 25,320, almost half the amount of the loading on the current PV system. A second energy system could potentially relieve some of the burden on the current system by distributing the loads more equally between the two. 

4.0 [bookmark: _35nkun2][bookmark: 2jxsxqh][bookmark: 1ksv4uv][bookmark: 44sinio]Photo Documentation
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Photo 1: Current PV System Located on Classroom Block 1
[bookmark: _z337ya][image: ]
Photo 2: Side view of Two Story Classroom Block







5.0 [bookmark: 3j2qqm3]List of Locally Available Material Costs
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Figure 4: Vendor Locations and Contact Information


[image: ]
[image: ]
Figure 5: Vendor Products Availability
(This list does not detail all products available at specific vendors. Instead it shows products the travel team considered relevant during the assessment trip)

[bookmark: _1y810tw]
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Vendor

Contact Information

Medical Supply Rd, Abelenkpe,
Accra-Central
233-302-781233

GPS Coordinated

Agenda Commercial Ltd agendagh@yahoo.com Unknown

Opp. Energy Commision,

Spintex Road, Accra 5°33'10.62" N
Solarviva 233-244-056568 0°10'34.26” W

C176/4 Kotoko Ave,

Kokmlemle, Accra

233-021-

223348/248855/248833 5°34'27.38" N
City Lights citylight90@yahoo.com 0°12'50.51" W

Nsawam Raod, between

Kwame Nkrumag Circle and

Achimota Overpass, Accra

233-054-312666 233-021-

2337799/233780 5°35'19.00” N
Deng Ltd roboakye@dengltd.com 0°13'00.38” W

No. 33 Dadeban Rd, North

Ind. Area, Accra

233-302-817030 5°37'48.11" N

233-202-027736/027738 0°08'41.66” W
Cemix Ltd jeanfmourad@yahoo.com

Behind Baduman Rural Bank,

Newtown, Sunyani

233-244-875589 7°19'53.96” N
K. Y. Blessing Enterpirse 233-243-961544 2°19'37.07" W
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Supplier

Stock

Cost GHc

Cost USD Notes

Agenda
Commerical Ltd.

Electircal tape

6,10,16,20,25,32A Circuit Breakers

Galvanized U channel 8' 10'

Galvanized angle iron

1.5- 25 mm*2 cable

260x10x10 caonduit

70,50,35,25mm cable lugs

Grounding Rod

32A fuse disconnect

Circuit Switches

Screws

Bus Connectors

Strip Barrier Connectors
Group Solar Industries Monocrystal

XG60p 250W panel 1600 355.56
Tian Bao moncrystal TB190-72M
190W panel 1000 222.22
Solarviva Solon Black 230/02 225W 140 31.11
Su-Kam 200Ah 12V 1050 233.33
| Light fixtures 152 33.78
Combiner box circuit breakers 50 11.11
Outlets
City Lights | Inverter
Dend 190W Monocrystalline Panel 950 211.11
MG12200-A 200Ah Battery 1485 330.00
MG12200-A 100Ah Battery 810 180.00
Trojan deep cycle gel 6V 25Ah
Battery
Solarya 5000 140Ah Battery
Steca Charge Controller PR1515
12/24V 15A
Steca Charge Controller PR2020
12/24V 20A
Steca Charge Controller PR3000
12/24V 30A 765 170.00
Phocos 40A 521 115.78
Deng Ltd Trace 40A 840 186.67
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Gas generator 4.8kW

Gas generator 2.5kW
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Ceiling Fan 2 50§ 100} [3 600]
Light Bulb 3| Assorted| 175 7| 1225
™ 1 165 165 5 825]
Fridge 1 70} 70} 24 1680]
Qutlet [3 10 60} 2 120}
Decoder 1 25 25 0 [
Printer 1 600] 600] 0.25} 150}
Computer 1 600 600 ) 3600}
Monitor 1 150§ 150§ ) 900]
Ceiling Fan 1 50§ 50§ [3 300]
Light Bulb 1 75 75 [3 450
Qutlet 1 10 10 2 20}
Photoconie 90 90 90
Light Bulb 2 75 150§ 2 300]
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Ceiling Fan 1 50§ 50§ 0 0]

i Bulb 4 4 Q

Ceiling Fan 1 50§ 50§ [3 300]
Light Bulb 1 45| 45| [3 270]
Fridge 1 70] 70] 24 1680]
AC Unit 1 200] 200] 0 0
Photocopier 1 1280 1280 0.5 640]
Monitor 1 380 380 4 1520]
Floor Ceiling Fan| 1 70] 70] 4 280
Computer 1 600 600 4 2400}
Qutlets 5] Q 60 0]
Laptop 2| 380 760] [3 4560
Light Bulb 1 120 120 [3 720]
Ceiling Fan 2 50§ 100} [3 600]
Printer 1 720] 720] 0.25} 180}
Fridae 1 70| 70| 24 1680]
Light Bulb 1 75 75 4 300]
Ceiling Fan 2 50§ 100} 8 800
Outlet 3 10 30§ 2 60}
Monitor 1 150] 150] [3 900]
Computer 1 600] 600] [3 3600}
Printer 1 600] 600] 0.25} 150}

aptop
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Classroom Block 1

Room Item ot Total Wattage [Hours on Watt-Hours
Room 1 Light Bulb 2 20 40 6 240
Room 2 Light Bulb 2 20 40 6 240
Room 3 Light Bulb 2 20 40 6 240
Sub Total 120} 720]

Classroom Block 2

Room Item ot Total Wattage [Hours on Watt-Hours
Room 1 Light Bulb 4 20 80| 6 480}
Room 2 Light Bulb 4 20 80| 6 480
Room 3 Light Bulb 4 Assorted 105 6| 630
Room 4 jght Bulb 4 Q 80 8 480
b Tota .2, Q70

Classroom Block 3

Room Item ot Total Wattage [Hours on Watt-Hours
Light Bulbs 4 20 80| 6 480}
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Ceiling Fan 3 50 150] 6 900]
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b To 878 Q59
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Room Item Gt Total Wattage [Hours on Watt-Hours
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Sub Total 140} 2280

|Grand Total

11378
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