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1. BACKGROUND AND CONTEXT

$
%" " $ # %
" $
# # #
0
#
#
$ ud
" $
0 =8
< $
! &
$ %
" & 3
# et & I ( " &
) $* ! & 3
+ &
%
! & 3
6 #
+ &5
# 0 @
5

%

#$

%

%Il

>?




%

$$

%

%ll

%II

%II

& O

& ¢



%

$#

$

C8#

%II

678

%n



@
o7
%

*#5

*H



2. SYSTEM SIZING AND COSTS
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load
" 11 ! kw kw kw ratio
'9) D! 5 I' D(!DDEF 18,590 2,040 20,630 C?8
'9) D! 5(ID 9 * F 27,065 17,438 44,503 @s
)*! :)DDEF )H+!, D DEF, 989,9)'9
( 28,990 14,881 43,871 @8
H) *  FDB 9 25,574 3,065 28,639 a3
D! E9)9, + )9 29,094 8,275 37,369 =8
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Battery
" Nl ! kw kw Investment | Size, VAh | Investment | Investment
‘9 D* | 5 ', D('D DEF 20,630 25 $4,600 34,560 27,300 45,000
‘9 D* | 5(ID 9 * | F 44 503 50 $10,500 51,840 48,500 90,000
N*1 :)D DEF )H+, D DEF
, 9B ( 43,871 50 $10,500 51,840 48,500 90,000
H) h!* FDB 9 28,639 30 $7,000 34,560 32,000 65,000
D! E99, + )9 37,369 40 $8,500 51,840 40,000 90,000
D* | e 33,213 35 $7,500 34,560 36,000 65,000
D* ! , D)) "1 o] 21,977 25 $5,500 34,560 27,500 45,000
D! /[/:9! )9 5,650 10 $2,500 17,280 13,000 40,000
$56,600 272,800 530,000
A @ I 3% %
| 3# % @®
" &| Inverter | Rectifier | Battery Size Investment
Il ! kw kw kw VAh US$
'9) D! 5 I' D(!D DEF 20,630 | 14.4 3.6 34,560 28,000
9 , D* | 5(ID 9 * | F 44,503 25.2 14.4 51,840 56,000
N*1 :)D DEF ) H+, D DEF, 9B
( 43,871 25.2 10.8 51,840 52,000
H) N FDB 9 28,639 18 3.6 34,560 32,000
D* ! E9) 9, + )9 37,369 21.6 7.2 51,840 44,000
D* ! [ 33,213 21.6 7.2 34,560 40,000
D* ! Dy 21,977 14.4 7.2 34,560 32,000
D! /:9! )9 5,650 3.6 3.6 17,280 12,000
296,000
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NO CONTACT
SITE NAME LOADS UPS (0.25 hours of backup at total load))
+ 30 MIN UPS TOTAL
Wh wW kW BACK UP | INVESTMENT | INVESTMENT
‘9 D* ! 3
I', D('D DEF 15450| 2,040| 2 $377 $3,276 $3,653
‘9 D* ! 3
(D9 * F 110,392 (17,438 | 20 $3,226 $21,840 $25,066
1) *1 :) D DEFK+!, ,9B ( 92,791(14,881| 15 $2,753 $16,380 $19,133
H) h* FDB 9 22,385| 3,065| 3 $567 $3,931 $4,498
D* | E9) 9, + )9 54,850 | 8,275| 10 $1,531 $13,000 $14,531
D* | ' F 64,488 (10,302 | 10 $1,906 $13,000 $14,906
D* | E9)9 . !. | 36,176 | 5,369| 5 $993 $6,552 $7,545
D* | /291 )9 24900 4,150| 5 $768 $6,552 $7,320
D $12,121 $84,531 $96,652
B #$ $ n
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SITE NAME CONTACT LOADS VOLTAGE REGULATOR

Wh W kW INVESTMENT

'9 D* | 3 ', D('D DEF 127,634 | 18,590 20 $4,600
'9) D* | (D 9 * | F 344,055| 27,065 30 $7,000
N *1 :)D DEFK+!, ,9B ( 273,474 | 28,990 30 $7,000
H) N FDB 9 200,496 | 25,574 30 $7,000
D* | E9) 9, + )9 275,144 | 29,094 30 $7,000
D* | 't F 163,380 | 22,911 25 $5,500
D*! E9Q9 . !. | 120,415| 16,608 20 $4,600
D! /:91 )9 4,500 1,500| 10 $2,500
D $45,200
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N*1  :)DDEFK+, ,9B ( L=l #1> L72? L= #@>
H) h* FDB 9 L74>C L72? L6#>C
D* | E9)9, + )9 LC7#72? L72? LCB#0??
D* | Il F LO3EQ L72? L3 @
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SITE NAME TOTAL INVESTMENT COST
UPS REGULATOR | O&M 10 years TOTAL
' 9) D* | 5 !',D(!D DEF $3,653 $4,600 $4,321 $12,575
' 9) D* | (D 9 * F $25,066 $7,000 $33,164 $65,230
1) *1 :)D DEFK+!, ,9B ( $19,133 $7,000 $28,374 $54,507
H) h* FDB 9 $4,498 $7,000 $6,241 $17,739
D* | E9) 9, + )9 $14,531 $7,000 $16,000 $37,531
D* | ' F $14,906 $5,500 $19,797 $40,203
D* | E9) 9, ol $7,545 $4,600 $10,557 $22,702
D1 /:91 )9 $7,320 $2,500 $8,273 $18,093
D $96,652 $45,200 $126,727 | $268,580




APPENDIX A: MEASUREMENTS OF VOLTAGE AND ELECTRICAL

DEMAND
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RMS Voltage PH 1 | RMS Voltage PH2 | RMS Voltage PH3 % Variation
(max.)
HIGH 227.3 224.8 225 1.100%
MEDIUM 226.4 224 224 1.060%
LOW 2255 223 222.2 1.463%
% variation 0.7919% 0.8007% 1.2444%
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Voltage Variation in MAVALANE
24/08/2010 01:20:00 p.m. - 24/08/2010 03:05:00 p.m.
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v FMS Vokage 13 Mid (2206 Y, mine 16,3 ¥, max224 0V, svg 2306 ) [ — - RMS Vokage 83 Low (174 ¥, minc217 1V, max 2230 V; avg 21914 V)
P FIMS Vokage @3 High (224.§ V, min.219.3 V; mex224.8 ¥, ave 222.1 V)
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Demanda de Potencia MAVALANE
24/082010 01:20:00 p.m. - 24/08/2010 034

200 p.m.

01:30:00 pm 01:40:00pm 01:50.00 pm 020000 pm 021000 pm 022000 pm 023000 pm 02:40.00 pm 025000 pam
Time

[ Real Power @1 Mid (1834 0W, min:1527 0, max 373300, avg23085W) |V — - Real Power @1 Low (1660.0 W, min-1 325 0V, mex 3504 01, avgr 20626 )
[ ----~ Real Foveer @1 High (3016.0W, min: 2604 0¥, max 6227 DY, avgr 402319 7 Real Power @2 Mid (186204, mi1 247 0 VW, max4262.0 VW, avg: 2770.3 %)
¥ — — Real Povver 2 Low (1708.0 W, mir 1 208.0W max 40450V avg 2423300 @ ----- Real Power 92 High (1964 0, mint 315.0 W, maxc5156.0 W, ave 34081 449)
¥ Real Povver ©3 Mid (3535.0 WV, Min:252.9 W, me 3687 0 W, avgr2757.7 W) [V — - Real Power @3 Low (3451.0'W, min 0.0 W, max 3513.0 W, avr2655.0 W)
[ -+~ Real Foveer &3 High (3629.0 W, min859.5 V¥, max:5078.0 W, avg 361334 ¥ Real Power Total Wi (7232 0%V, min 318409, max:11630.0 W, avg7a78.1 W)
[¥] — — Real Powwer Total Low (5385.0, min:2542.0 10 mece 1105004 avg 7231 W) [ ----- Real Power Total High (5497.0 W, min 4159.01A4 mex 154300 aver1 00351 149
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Voltage Variation

Hospital Central
25082010 12:53:00 p.m. - 25082010 02:08:00 pam.
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12:55:00 pon. 01:00.00 pm

01:0500 pon. MA0:00 pn. 1500 pm. 01:2000 pm. 01:2500pm. O130:00pm. 013500 pam. 01:4000 pan
i

01:45:00 pon. 01:50:00 pn. 01:55:00 pm. 020000 pan. 020500 p.m
[~ —— RS Voltage 21 Mid [V — - RMS Voltage @1 Low (2272 ¥, min 223.7 ¥; max 227 2 V; avgr226 )

- RMS Voltage @1 High (231 0V, min230.1 ¥, max:2314 V; ave 2308 v) [0 RMS Voltage 92 Mid (2281, min:228.0 ¥, max 2295V, avy228.2 V)

¥ — - RMS Voltage @2 Low (226.9 V, Min224.3 ¥ max 227 7 ¥, avgr 2265 V) W -~ RMS Voltage @2 Hoh (230.3 V, min2303 ¥; max 231 4 ¥, avy230.7 V)

¥ —— RMS Yoltage @3 Mid (2288 ¥, min229.0 ¥, max228.8 ¥, avg:229.5 ) [ — - RMS Vokage @3 Low (226.0 ¥, min 224 6 Y, max226.1 V; avgr2271 )

- RN Voltage ©3 High (231 4 V, min230.5 V; mec231 4 V; awy 2309 W)
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23,500

Real Power Demand

Hospital Central
251082010 12:53:00 p.m. - 25082010 0

23,000
22,500
22,000
21,500
21,000
20,500
20,000
13,500
13,000
18,500
18,000
17,500
17,000
16,500
15,000
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14,000
13,500
13,000
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12,000
11,500
11,000
10,500
10,000
4,500
a,000
8500
8000

7.500
7,000
6,500
6,000
5,500
5000

4,500
4,000
3,500
3,000
2,500
2,000

1,500 =

—

12:55.00 pn

010000 pm. 010500 pm

0AG00 pon. 011500 pn. 01:20:00

01:2500 pm. 01:30:00 pm.
Time

0M:3500pm. 01:4000pm. 01:4500pm, 015000pm. 01:5500 pm. 020000 pm. 020500 pm

Real Power 21 Mid (4705 0V, min: #4320 manc 5081 0W; averdBa4 2 W)
- Resl Fovver @1 High (700210 ¥, min.7002.0 %, max.7739.0 W, avg:T378.0W)
¥ — — Resl Povver 262 Low {33310V, min 11450V, mecc3490.0 VW, aves 2040 &)
Real Povwver 3 Mid (98050 W, min 95680, max 9808.0 W, avird7ar § 1)
- Real Foveer 93 High (125100 W, min 106100V, mas1 2540.0% avg 11511700 [
[¥] — — Real Powver Totel Lows (1B0B0.0 W, min 141 70,0 W mex 168400 W, avg 16030.0%) [ -

¥ — — Real Power &1 Lovs (36030 W, min: 3603 04 mexc 108 04 avy3926.2 W)

Real Power @2 Mid (40920, min3221 0 VW, max4145.0 VW, avg:3816.7 )

Resl Power 92 High (5312.0 ', mincS200.0 W, maxB309.0 W, ave 5723.2 )

[V — - Real Power @3 Low (S863.0W, Min G477 00 max8g11.0 avire?15.2 1)

Rl Power Total Wi (18550.0 V¥, min 1 76100V, mas1 89100V, svg 183333 W)
Real Power Total High (21 24010V, min: 20540 0 mec23540.0 VW, vy 21786.314)
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RMS Voltage PH 1

RMS Voltage PH 2 %
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RMS Voltage PH3 Variation
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Voltaje Variation

Hospital Militar
260872010 02:39:00 p.m, - 2710812010 08:19:00 a.m.
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23

04:00:00 pm 05:00:00 pm 0800:00 p.m 1000:00 pm 120000 am 02:00:00 & 040000 6m 050000 am 050000 8m
Time
¥ —— RS Voltage @1 Md (2268 ¥, min:223.2 ¥, max233 4 ¥, avgi228.4 V) [V — — RMS Vokage @1 Low (226.0 ¥, min 221 0Y; max 2328 V; avgra27 5 )
- RMS Voltage @1 High (227 3 V, min 2236 V; max:235.7 V; avg228.8v) [0 RMS Volbage §2 Mid (2250, min:222.1 ¥, max231 3V, avg226.7 V)
¥ — - RMS Voltage @2 Low (224.1 V, Min221.1 ¥ max 231 5 ¥, avg 2258 V) W -~ RMS Voltage @2 Hoh (225.5 'V, MINZ226 ¥, max 233.4 ¥, avy227.3 V)
¥ —— RMS Yoltage @3 M (227.0 ', min222.8 ¥, max2331 ¥, avgi228 v) [ — - RMS Vokage ©3 Low (2263 ¥, min 221 2 ¥, max 2321 V; avgr227.0 ¥)
- RMS Voltage ©3 High (227 5 V, min225.5 V; mec236.5 V, awy 228.8 W)
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2

1

RMS Voltage PH

RMS Voltage PH 2

RMS Voltage PH3

% Variation
(max.)

HIGH

?A

MEDIUM

LOW

% variation

C6G>=8

> ?776>8

Voltage Variation

Ministerio de Salud - Biologia Molecular.
30/08/2010 11:01:00 a.m. - 30/08:2010 12:01:00 .

m.

E=)
220
219
218
M0500am. 11A000am.  1AS00am.  112000am. 112500am.  113000am. 113500am MH4000am. 114500am 115000am. 115500am. 120000pm
ime
¥ —— RS Voltage 01 M (2230 ¥, min222.8 V, max2237 W, avg 2233 V) W — — RMS Vokage 81 Low (222.4 V, min 220 5 V; max 2225 V; avgr2223 V)
¥ ----- RMS voltage @1 High (2236 ¥, min2234 V; mec224.3 v, svgi2238 V) W —— RS Voltage @12 Wi (225.0 'V, mini224.5 ) ma225.5 V, avgr225.1 V)
¥ — — RMS Voltage @2 Low (2241 V, min217.9 ¥, max 224 6 ¥, avgr 2238 V) [ ----- FMS Voltage @2 High (225 6V, min224.9 ', mex 226 3 ¥, avy 226 6 V)
¥ —— RMS Voltage O3 Md (2257 ', min:225.2 V; max2261 W, avgr 2257 V) [ — — RMS Vokage @13 Low (2245 V, min 217 6 V; maw225.1 V; aver224.4 V)

e

RMS Voltage ©3 High (226.2 ¥, min2256 ¥, ma226.8 ¥, vy 226.2 %)
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Power Demand

Ministerio de Salud - Biologia Molecular.
30/08/2010 11:01:00 a.m. - 30/082010 12:01:00 p.m.
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2,000

11:05:00 a.m. 11:10:00 a.m.

11:15:00 am. 11:20:00 8.

m

11:2500am. 11:30:00am.

11

35:00 a.m. 114000 am. 11:4500am.

11:50:00 a.m.

11:5500am. 12:00:00 pm.

ime
~ Real Power @1 Mid (3514 0, min:2328 0 W, mas5251 0 W, avg:3810.5 1)
[cRRE Real Power @1 High (3592 0W, min 2873 0, max:T197 DV, avg 4994.7 ) [7
[P — — Resl Power @2 Low (2601 0, min 2389 01, max 4466 0, avyr2868.61W) [7)
~

| Real Power @3 High (3851 0W, min 3406 0¥, maxcB303.0 VW, avg 43301 199

¥ — — Real Power &1 Lows (3422.0 W, min 1999 04 mex 4385 04 avy3300.4 W)
Real Power @2 Mid (2675.0%%, min2504.0 VW, max4518.0 VW, avg:2752.2 %)

Resl Power 92 High (3480.0 ', min3248.0 W, maxc7144 0V, avg 3750.9 )
Real Power 3 Mid (2612.0, min:2540 00, max-3044 0V, avg: 297551 [ — — Real Power 073 Low (2667.0W, min: 2482 04 mas: 3539014, avgr 27955 %)
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RMS Voltage PH 1

RMS Voltage PH 2

RMS Voltage PH3

% Variation
(max.)

HIGH

C 178

MEDIUM

C 718

LOW

CG/=8

% variation

=>7> 8
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Voltage Variation

Hospital General Xai Xai

31/08/2010 10:57:00 a.m. - 31/082010 12:05:00 p.m.
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40000am  10500am  114000am  11500am  112000am  12500am  {3000am  {13500am  A14000am  1T4500am  1:S000am  1SEO0am  A20000pm. 120500 pm
Time
¥ —— RMS Yoltage 21 Mid (2265 ¥, min:226.0 ¥, max231 4 ¥, avg:229.3Y) [ — — RMS Vokage @1 Low (2273 ¥, min 226 5 ¥; max230.7 V; avgr226.2 ¥)
[ RMS Voltage ©1 High (2292 V, min228.9 V; mac2322 V; avg 2302 %) [@ RS Volbage 812 Mid (2325, min: 231 5 W, mex: 2346, avg232.6V)
¥ — - RMS Voltage @2 Low (2316 V, M 2305 ¥ max 233 6 ¥, ava 2317 V) W -~ RMS Voltage @2 Hoh (233 4V, MIN2322 Vi max 235.3 ¥, avy233.6 V)
¥ —— RMS Yoltage @3 M (227.5 ¥, mini227 2 ¥, max230 2 ¥, avg:226.6¥) W — - RMS Vokage @3 Low (2267 ¥, min 2260, max 2294 V; avgr227 6 )
- RNS Voltage O3 High (2264 V, min228.0 V; mec230.9 ¥, awy229.2 W)
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POWER DEMAND

Hospital General Xai Xai

31/08/2010 10:57:00 a.m. - 31/082010 12:
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13,500 |,
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12,500
12,000
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8500
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7,500
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5,500
5000
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3,000
2,500
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1,500

11:00:00 a.m.

M0s00am.  111000am.  111500am  112000am  11:2500am.  113000am  113500am.  114000am.  14500am. 115000am.  11:5500am. 120000 pm
Time
Real Power &1 Mid (3166 0, min: 5020 W, mas4B81 0 W, avg:3225.1 1) ¥ — — Real Power &1 Lovs (28650 W, min 1074 04 mexc 4560 04 avy2793.1 W)
- Real Power @1 High (3540.0, min'2510.0 W, maxcB407 VY, avgd316.5 ) ¥ Real Power @2 Mid (156804, mi1 522.0 VW, max 2377 0 VW, avg1856.7 )

[¥ — — Real Power 92 Lovw (15240, min 1453 004, mas 2120 0 avi 16817 1W) [¥ -~~~ Real Power &2 High (1515.0, minct 58,0V, max2475.0W, ave 2072.5 )
¥ Rl Power @3 Mit (S480.0', mincS061 10 VY, max5520.0 VW, aver5300 6 v) [V — - Real Power @3 Low (S305.0W, Min 48950V max 54120 avirs1 76.814)
[cZRRr Real Power 93 High (5708.0 W, min 5236 0, maxcB761 DV, avg 55581 14 ¥ Real Power Total Mis (10210.0 V¥, min/B453.0 %, masc 19400 VY, s 103824
[¥] — - Real Power Total Low (98510, min 866,00 mesc 1177001, awep 35144 [ -~~~ Real Power Tobal High (107 30,0V, min 00000, mect 3670.0 W4, avg:11880.014)
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APPENDIX B: SAMPLE SIZING OF A SOLAR PV SYSTEM
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Monthly Average Electric Production
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APPENDIX C: SAMPLE SPECIFICATION SHEET FOR A UPS
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APPENDIX D: DETAILED ENERGY ASSESSMENT SHEETS
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3 M $ %
1 1'%
/ " &
Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact | No-Contact Cont NC
Area QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
Incubator Sine 2000 Scientific mod 291
ROOM #1 1 800 5 10 4,000 8,000 - 12,000 - 800 -
Computer DELL + UPS
1 250 8 - 5 2,000 5 2,000 - 250
Harner 15/80Centrifuge
1 1000 4 4,000 - - 4,000 - 1,000 -
Magnetic Stirrer
1 74.8 3 224 - - 224 - 75 -
Magnetic Stirrer
1 74.8 3 224 - - 224 - 75 -
Microscope
1 25 5 - - 125 - 125 - 25
Refrigerator west point
CORRIDOR 2 250 4 9 2,000 4,500 - 6,500 - 500 -
Refrigerator + UPS
1 250 4 9 1,000 2,250 - 3,250 - 250 -
Refrigerator west Power
2 250 4 9 2,000 4,500 - 6,500 - 500 -
Refrigerator doble coolmaster
1 350 4 9 1,400 3,150 - 4,550 - 350 -




Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact | No-Contact Cont NC
Area QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each | Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
Refrigerator horizontal
1 200 4 9 800 1,800 - 2,600 - 200 -
Vitek 32
ROOM #2 1 550 5 2,750 - - 2,750 - 550 -
Computer
3 250 8 - 5 6,000 - 6,000 - 750
Harner 15/80Centrifuge
1 1000 4 4,000 - - 4,000 - 1,000 -
Memmert water bath
1 1000 5 10 5,000 10,000 - 15,000 - 1,000 -
microscope
1 25 5 - - 125 - 125 - 25
microscope
ROOM #3 1 25 5 - - 125 - 125 - 25
computer
1 250 8 - - 2,000 - 2,000 - 250
Cabine thermo scyentific
1 750 8 6,000 - - 6,000 - 750 -
microscope
1 25 5 - - 125 - 125 - 25
Johuan oven
1 1200 6 7,200 - - 7,200 - 1,200 -
computer
ROOM #4 1 250 8 - - 2,000 - 2,000 - 250
lavatech
1 125 6 750 - - 750 - 125 -
Johuan oven
1 1200 6 7,200 - - 7,200 - 1,200 -
Microscope
1 25 5 - - 125 - 125 - 25
Harner 15/80Centrifuge
ROOM#5 1 1000 4 4,000 - - 4,000 - 1,000 -
Microscopes Olympus
3 55 5 - - 825 - 825 - 165




Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact | No-Contact Cont NC
Area QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each | Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
Printer
1 55 3 165 - - 165 - 55 -
computer
1 250 8 - 5 2,000 - 2,000 - 250
Lab Tech oven
ROOM#6 1 2000 6 12,000 - - 12,000 - 2,000 -
Melac oven
1 2000 6 12,000 - - 12,000 - 2,000 -
Kotteman
1 440 6 2,640 - - 2,640 - 440 -
Autoclave
1 3520 4 14,080 - - 14,080 - 3,520 -
Grand Totals 93,434 34,200 15,450 127,634 15,450 18,590 2,040

3@
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CENTRAL HOSPITAL - MICROBIOLOGY

Totals for Existing Loads, Page 1

93,434 17,100 17,100

127,634

18,590

15,450

15,450

2,040

143,084

20,630

Totals for Future Loads, Page 2

for A Contact automatically equal
hours for A No contact, etc.)

Charger Operating Times (Hours

3A




Loads While Charger is Operating

93,434

17,100

17,100

Loads While Charger is NOT
Operating

15,450

Totals to be used in Battery and
Charger Sizing Design

127,634

127,634

18,590

15,450

15,450

2,040

143,084

20,630

Error Check (Green = OK)
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% . &#
User Entries only in Column D
Eff Default
Description I Discussion Value
J %
Values Used in Battery and Charger Sizing
Battery 80us, | Eff for change from Chemical to Electrical 80% a
energy. 80% to 85% for Lead Acid
Inverter 909 | Inverter Efficiencies peak higher but 90% b
generally at full to maximum loads.
Charger - in Inverter / Charger 809 | 1he charger section is generally less 80% c
efficient than the inverter section.
AC Wiring 97% | Assuming efficient wiring design 97% d
Depth of Discharge 50% 50% e
Days of Autonomy 1 1 f
Values Used in PV Array Sizing
Charge Controller 96% | Assume MPPT Charge Controller 95% g




DC Wiring 97% | Assume efficient wiring design 97% h

Panel Mult. Factors 9205 | Includes adjustments for nameplate 88% i
ratings, panel mismatch, dust.

i = 15%: =

Temperature Factor 85% Ambient of 30 deg = 15%: 35 deg 84% i
83.5%

System Voltage (DC) 48 48

PSH for Design 5.5 | Mozambique PSH =5.01t0 5.5 6

System Voltage (AC - 2Ph) 220 120

While Charging is in Operation

Mozambique = 220V; ROW - 230VAC

No load on the battery for Contact Loads N/A

Charger, Inverter, AC Wiring (b,c,d,) 70%
While Charging is NOT in Operation

Battery, Inverter AC Wiring (a,b,d) 70% 70%
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CENTRAL HOSPITAL - MICROBIOLOGY

No luser Inputs on this Sheet

Contact Loads

No-Contact Loads

Grand Totals

Values Carried over from Distributed Watthours Total Total Distributed Watthours Total | Total | Total Total
Charging Scenarios Charging Charging WHRS | Conn Charging Charging WHRS | Conn | WHRS | Conn
Oon Off Watts On Off Watts Watts
Required AC Values at Load AC |- 127,634 - 127,634 | 18,590 | - 15,450 - 15,450 | 2,040 | 143,084 | 20,630
Adjust for Inverter and Battery DC - -
Adjust for Inverter and Charger | DC 22,122
No Adjustment Needed AC 127,634
Battery Sizing 0.00%
Total WHR Loads during no DC -
charging source
48

System DC Voltage




Contact Loads No-Contact Loads Grand Totals

Distributed Watthours Total Total Distributed Watthours Total | Total | Total Total
Charging Charging WHRS | Conn Charging Charging WHRS | Conn | WHRS | Conn
On Off Watts On Off Watts Watts

Total AHR Required in Battery
for the loaads during no
charging source.

Design Depth of Discharge 50%

Required AHR required for -
one Day of Loads

Days of Autonomy 1

Required Battery Bank Size AH 3

Charger Sizing

Total WHR required by No
Contact Loads during DC 22,122
Charging

System DC Voltage 48

Required Additional AHR in 461
Charger for No Contact Loads

Required AHRS for Battery as
Calculated above in Battery
Sizing

Adjust for Charger Inefficiency | 80% -

Total AHR Requirement from AHR 461
Chargers

Plus Safety Margin 1.25 576

Hours of Charging H 24

Required Charger Amps AMPS 24
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Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact No-Contact Cont NC
Area QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
Refrigerator
Oficina 1 250 4 9 1,000 2,250 - 3,250 - 250 -
Printer laser HP
1 450 3 1,350 - - 1,350 - 450 -
Computer DELL + UPS
1 250 8 - - 2,000 - 2,000 - 250
Refrigerator
Area #1 2 250 4 9 2,000 4,500 - 6,500 - 500 -
Cobas Integra 400 + UPS
1 1200 7 - - 8,400 - 8,400 - 1,200
Densitometro Beckman
1 250 6 - - 1,500 - 1,500 - 250
Computer DELL + UPS
2 250 8 - - 4,000 - 4,000 - 500
Bechman Coulter Acces 2
1 1320 6 - - 7,920 - 7,920 - 1,320
Oven
1 2300 5 10 11,500 23,000 - 34,500 - 2,300 -
Olympus AU640
Area #2 1 4000 6 - - 24,000 - 24,000 - 4,000
Printer w/ Olympus
1 125 3 375 - - 375 - 125 -




Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact No-Contact Cont NC
Area QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
Computer DELL + UPS
2 250 8 - - 4,000 - 4,000 - 500
Refrigerator 815L
2 350 4 9 2,800 6,300 - 9,100 - 700 -
Bechman Coulter Erics XL MCL
2 2200 6 - - 26,400 - 26,400 - 4,400
Synchron XC9 Clinical system ALX
1 1700 5 - - 8,500 - 8,500 - 1,700
Water distiller
1 1000 5 5,000 - - 5,000 - 1,000 -
Printer to Olympus
1 55 3 165 - - 165 - 55 -
Printer OKI
1 250 3 750 - - 750 - 250 -
Refrigerator horizonal small
1 125 4 9 500 1,125 - 1,625 - 125 -
Centrifuge Beckman C5-6
1 180 5 900 - - 900 - 180 -
Refrigerator 351 L Farmacy double
Area #3 1 350 4 9 1,400 3,150 - 4,550 - 350 -
Computer
3 250 8 - - 6,000 - 6,000 - 750
Printer OKI Microline 3320
3 250 3 2,250 - - 2,250 - 750 -
Sysmex Modelo XE 2100
2 184 4 - - 1,472 - 1,472 - 368
Computer
Area #4 2 250 8 - - 4,000 - 4,000 - 500
Printer HP laser
1 450 3 1,350 - - 1,350 - 450 -
Bactec MGIT 960
TB Laboratory 1 1100 7 - - 7,700 - 7,700 - 1,100




Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact No-Contact Cont NC
Area QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
Centrifuge HARRIER 15/80
1 180 5 900 - - 900 - 180 -
Incubator memmert B
1 3300 5 10 16,500 33,000 - 49,500 - 3,300 -
incubator Memmert S
1 800 5 10 4,000 8,000 - 12,000 - 800 -
Cabine Cabine Bio2 Cab
2 750 8 12,000 - - 12,000 - 1,500 -
Refrigerator West Point
1 250 4 9 1,000 2,250 - 3,250 - 250 -
Freezer
1 350 4 9 1,400 3,150 - 4,550 - 350 -
microscope
2 25 5 - - 250 - 250 - 50
Refrigerator DEFI
1 250 4 9 1,000 2,250 - 3,250 - 250 -
Shaker Rotary
1 30 4 120 - - 120 - 30 -
Shaker VAN200
1 30 4 120 - - 120 - 30 -
Incubator Scientific
1 4840 5 10 24,200 48,400 - 72,600 - 4,840 -
Oven Cabtech Universal Drying
1 2000 5 10 10,000 20,000 - 30,000 - 2,000 -
Incubator Jouan
2 1200 5 10 12,000 24,000 - 36,000 - 2,400 -
microscopes
2 25 5 - - 250 - 250 - 50
Computer DELL + UPS
2 250 8 - - 4,000 - 4,000 - 500
Refrigerator Farmacia double
2 350 4 9 2,800 6,300 - 9,100 - 700 -




Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact No-Contact Cont NC
Area QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
Cabine
1 750 8 6,000 - - 6,000 - 750 -
Incubator VITEK 32 biomerieux
1 2200 5 10 11,000 22,000 - 33,000 - 2,200 -
Grand Totals 134,380 209,675 110,392 344,055 110,392 27,065 17,438
Total contact & no-contact WHrs 454,447
Total contact & no-contact Ahrs 9,467.65
Number of Strings of 8 rolls 6V 350AH Batty 27.05
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CENTRAL HOSPITAL - BIOCHEMISTRY

Totals for Existing Loads, Page 1

134,380 104,838 104,838

344,055

27,065

110,392

110,392

17,438

454,447

44,503

Totals for Future Loads, Page 2

Charger Operating Times (Hours
for A Contact automatically equal
hours for A No contact, etc.)




Loads While Charger is Operating

134,380

104,838

104,838

Loads While Charger is NOT
Operating

110,392

Totals to be used in Battery and
Charger Sizing Design

344,055

344,055

27,065

110,392

110,392

17,438

454,447

44,503

Error Check (Green = OK)
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User Entries only in Column D
Eff Default
Description I Discussion Value
J %
Values Used in Battery and Charger Sizing
Eff for change from Chemical to
Battery 80% | Electrical energy. 80% to 85% for Lead 80%
Acid
Inverter 909 | Inverter Efficiencies peak higher but 90%
generally at full to maximum loads.
Charger - in Inverter / Charger 80% | The charger section is generally less 80%
efficient than the inverter section.
AC Wiring 97% | Assuming efficient wiring design 97%
Depth of Discharge 50% 50%




Eff Default
Description | Discussion Value
J %
Days of Autonomy 1 1 f
Values Used in PV Array Sizing
Charge Controller 96% | Assume MPPT Charge Controller 95% g
DC Wiring 97% | Assume efficient wiring design 97% h
Panel Mult. Factors 92% Inc_ludes adjustments for nameplate 88% i
ratings, panel mismatch, dust.
i = 15%: =
Temperature Factor 85% Ambient of 30 deg = 15%: 35 deg 84% i
83.5%
System Voltage (DC) 48 48
PSH for Design 5.5 | Mozambique PSH =5.0t05.5 6
System Voltage (AC - 2Ph) 220 120

Mozambique = 220V; ROW - 230VAC

While Charging is in Operation

No load on the battery for Contact Loads N/A

Charger, Inverter, AC Wiring (b,c,d,) 70%
While Charging is NOT in Operation

Battery, Inverter AC Wiring (a,b,d) 70% 70%
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CENTRAL HOSPITAL - BIOCHEMISTRY

Contact Loads

No luser Inputs on this Sheet

No-Contact Loads

Grand Totals

Distributed Watthours Total Total Distributed Watthours Total Total Total Total
Charging Charging WHRS | Conn Charging Charging WHRS | Conn | WHRS | Conn

On Off Watts On Off Watts Watts
Required AC Values at Load AC |- 344,055 - 344,055 | 27,065 | - 110,392 - 110,392 | 17,438 | 454,447 | 44,503
Adjust for Inverter and Battery DC - -
Adjust for Inverter and Charger | DC 158,064
No Adjustment Needed AC 344,055

Battery Sizing 0.00%
Total WHR Loads during no DC -
charging source
48

System DC Voltage




Contact Loads No-Contact Loads Grand Totals

Distributed Watthours Total Total Distributed Watthours Total Total Total Total
Charging Charging WHRS | Conn Charging Charging WHRS | Conn | WHRS | Conn
On Off Watts On Off Watts Watts

Total AHR Required in Battery
for the loaads during no
charging source.

Design Depth of Discharge 50%

Required AHR required for -
one Day of Loads

Days of Autonomy

Required Battery Bank Size AH B

Charger Sizing

Total WHR required by No
Contact Loads during DC 158,064
Charging

System DC Voltage 48

Required Additional AHR in 3,293
Charger for No Contact Loads

Required AHRS for Battery as
Calculated above in Battery
Sizing

Adjust for Charger Inefficiency 80% -

Total AHR Requirement from AHR 3,293
Chargers

Plus Safety Margin 1.25 4,116

Hours of Charging

Required Charger Amps AMPS 172

3 @
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Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact No-Contact Cont NC
QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
centrifuge Heraeus
1 180 5 900 - - 900 - 180 -
Cabine Hera safe
2 750 8 12,000 - - 12,000 - 1,500 -
BD FACS Calibur + computer+printer + UPS
2 1725 6 - - 20,700 - 20,700 - 3,450
Computer HP + UPS
2 250 8 - - 4,000 - 4,000 - 500
Refrigerator West point
1 250 4 9 1,000 2,250 - 3,250 - 250 -
Freezer Blue (-80°C) Fiochetti D216
1 350 4 9 1,400 3,150 - 4,550 - 350 -
Printer HP
2 75 3 450 - - 450 - 150 -
Air conditioner
0 1000 - - - - - - -
Sysmex KX 21N
1 184 4 - - 736 - 736 - 184
selectra junior c/comerat + impresora + computer
1 6 - - - - - - -
BD FACS Count
1 1320 6 - - 7,920 - 7,920 - 1,320
Incubator thermo Heraeus
1 2200 5 10 11,000 22,000 - 33,000 - 2,200 -




Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact No-Contact Cont NC
QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
Cabine LAB 2 AIR
1 750 8 6,000 - - 6,000 - 750 -
Refrigerator
6 250 4 9 6,000 13,500 - 19,500 - 1,500 -
micro plaque lav
2 220 3 1,320 - - 1,320 - 440 -
Stirrer
1 30 4 120 - - 120 - 30 -
incubator - shaker IEMS D223
1 800 5 10 4,000 8,000 - 12,000 - 800 -
Centrifuges Retrofix 32 HETTICH
1 286 5 1,430 - - 1,430 - 286 -
Centrifugue HETTICH
1 143 5 715 - - 715 - 143 -
Computer HP
2 250 8 - - 4,000 - 4,000 - 500
Printer epson 1x300
1 45 3 135 - - 135 - 45 -
multiscan Ascent
1 120 4 - - 480 - 480 - 120
Cabine Airvolution
1 750 8 6,000 - - 6,000 - 750 -
Refrigerator (F10)
1 250 4 9 1,000 2,250 - 3,250 - 250 -
Cobas Integra 400 + UPS
1 1200 7 - = 8,400 - 8,400 - 1,200
Computer DELL + UPS
3 250 8 - - 6,000 - 6,000 - 750
Cobas Tagman 48
1 1200 7 - - 8,400 - 8,400 - 1,200
Photo Camera Bio Rad
1 45 4 - - 180 - 180 - 45
Multiscan Ascent
1 120 4 - - 480 - 480 - 120




Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact No-Contact Cont NC
QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
Bio TFK plate
1 1386 7 - - 9,702 - 9,702 - 1,386
Cabine LAB 2 AIR
1 750 8 6,000 - - 6,000 - 750 -
Chromo and data DNA engine
1 850 6 5 = 5,100 - 5,100 - 850
UV light
1 15 6 90 - - 90 - 15 -
Electrophoresis Bio Rad
1 500 6 3,000 - - 3,000 - 500 -
Microwave Oven
1 1300 3 3,900 - - 3,900 - 1,300 -
Gel Toaster (dryer)
1 150 5 750 - - 750 - 150 -
PCR Custom 2700
1 200 4 800 - - 800 - 200 -
Thermo cicling + UV
1 500 5 2,500 - - 2,500 - 500 -
memo electron megafuge
1 1276 3 5 = 3,828 - 3,828 - 1,276
Cabine LAB 2 AIR
1 750 8 6,000 - - 6,000 - 750 -
computer HP
1 250 8 - - 2,000 - 2,000 - 250
Corbett Robotex
1 250 6 5 = 1,500 - 1,500 - 250
Thermomixer compact agitador
1 500 5 2,500 - - 2,500 - 500 -
Rotonia 460
1 220 4 - - 880 - 880 - 220
Centrifuge plaque
1 1430 5 7,150 - - 7,150 - 1,430 -
Freezer DAIREI -7.5 °C
1 450 4 9 1,800 4,050 - 5,850 - 450 -




Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact No-Contact Cont NC
QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
Incubator + UV
1 1250 5 10 6,250 12,500 - 18,750 - 1,250 -
Freezer Fiochetti (-20°C)
1 450 4 9 1,800 4,050 - 5,850 - 450 -
Refrigerator Dairei 5°C
1 220 4 9 880 1,980 - 2,860 - 220 -
Cabine LAB 2 AIR
1 750 8 6,000 - - 6,000 - 750 -
Stirrer
3 30 4 360 - - 360 - 90 -
Computer (HP & MAC)
2 250 8 - = 4,000 - 4,000 - 500
Printer HP
2 75 3 450 - - 450 - 150 -
Refrigerator West point
1 250 4 9 1,000 2,250 - 3,250 - 250 -
Cabine ICN flow BSB 36
1 2640 8 21,120 - - 21,120 - 2,640 -
Blood Punch DBS
1 220 4 880 - - 880 - 220 -
Shel lab 180°C High heat decontamination CO2
1 350 6 2,100 - - 2,100 - 350 -
cabinet Nuaire labgard
1 500 8 4,000 - - 4,000 - 500 -
Freezer F20
1 350 4 9 1,400 3,150 - 4,550 - 350 -
Centrifuge Bechman Coulter X12R
1 180 5 900 - - 900 - 180 -
Freezer Bosch
1 350 4 9 1,400 3,150 - 4,550 - 350 -
Freezer Gallen sharp
1 450 4 9 1,800 4,050 - 5,850 - 450 -
Freezer c12
1 350 4 9 1,400 3,150 - 4,550 - 350 -




Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact No-Contact Cont NC
QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
Freezer
2 350 4 9 2,800 6,300 - 9,100 - 700 -
centrifuge 5415 D Eppendorf
1 180 5 900 - - 900 - 180 -
Chemometec nucler counter
1 25 6 - - 150 - 150 - 25
CTL inmuno sopt
1 660 6 - - 3,960 - 3,960 - 660
Microscopes
3 25 5 - - 375 - 375 - 75
saker
1 11 4 44 - - 44 - 11 -
saker magnetic
1 660 4 2,640 - - 2,640 - 660 -
Freezer
3 350 4 9 4,200 9,450 - 13,650 - 1,050 -
Cabine LAB 2 AIR
1 750 8 6,000 - - 6,000 - 750 -
Refrigerator Farmacia
1 220 4 9 880 1,980 - 2,860 - 220 -
Refrigerator Electrolux TFW 791
1 250 4 9 1,000 2,250 - 3,250 - 250 -
Freezer Fioccetti
1 450 4 9 1,800 4,050 - 5,850 - 450 -
159,964 113,510 92,791 273,474 92,791 28,990 14,881




Contact No contact Contact Loads No-contact loads Watt-hours Watts

Total contact & no-contact WHrs 366,265
Total contact & no-contact Ahrs 7,630.52
Number of Strings of 8 rolls 6V 350AH Batty 21.80
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Totals for Existing Loads, Page 1

159,964

56,755

56,755

273,474

28,990

92,791

92,791

14,881

366,265

43,871

Totals for Future Loads, Page 2

Charger Operating Times (Hours
for A Contact automatically equal hours
for A No contact, etc.)




Loads While Charger is Operating

159,964

56,755

56,755

Loads While Charger is NOT Operating

92,791

Totals to be used in Battery and
Charger Sizing Design

273,474

273,474

28,990

92,791

92,791

14,881

366,265

43,871

Error Check (Green = OK)
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User Entries only in Column D
Eff Default
Description | Discussion Value
J %
Values Used in Battery and Charger Sizing
Battery 80% 80%
Eff for change from Chemical to Electrical energy. 80% to 85% for Lead Acid
Inverter 90% 90%
Inverter Efficiencies peak higher but generally at full to maximum loads.
Charger - in Inverter / Charger 80% 80%
The charger section is generally less efficient than the inverter section.
AC Wiring e Assuming efficient wiring design 97%
Depth of Discharge 50% 50%
Days of Autonomy 1 1

Values Used in PV Array Sizing




Charge Controller 96% Assume MPPT Charge Controller 95% 9
DC Wiring T Assume efficient wiring design 97% h
Panel Mult. Factors 92% 88% i
Includes adjustments for nameplate ratings, panel mismatch, dust.

Temperature Factor 85% | Ambient of 30 deg = 15%: 35 deg = 83.5% 84% j
System Voltage (DC) 48 48

PSH for Design 5.5 Mozambique PSH =5.0t05.5 6

System Voltage (AC - 2Ph) 220 120

While Charging is in Operation

Mozambigue = 220V; ROW - 230VAC

No load on the battery for Contact Loads N/A

Charger, Inverter, AC Wiring (b,c,d,) 70%
While Charging is NOT in Operation

Battery, Inverter AC Wiring (a,b,d) 70% 70%
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INS IMMUNOLOGY AND VIROLOGY REFERENCE LAB

Contact Loads

No luser Inputs on this Sheet

No-Contact Loads

Grand Totals

Distributed Watthours Total Total Distributed Watthours Total | Total Total Total
Charging Charging WHRS Conn Charging Charging WHRS | Conn | WHRS | Conn
On Off Watts Oon Off Watts Watts
Required AC Values at Load AC - 273,474 - 273,474 | 28,990 | - 92,791 - 92,791 | 14,881 | 366,265 | 43,871
Adjust for Inverter and Battery DC - -
Adjust for Inverter and Charger DC 132,862
No Adjustment Needed AC 273,474
Battery Sizing 0.00%
Total WHR Loads during no DC -

charging source




Contact Loads

No-Contact Loads

Grand Totals

Distributed Watthours Total Total Distributed Watthours Total | Total Total Total
Charging Charging WHRS Conn Charging Charging WHRS | Conn | WHRS | Conn
on Off Watts on Off Watts Watts
System DC Voltage 48
Total AHR Required in Battery -
for the loaads during no
charging source.
Design Depth of Discharge 50%
Required AHR required for one -
Day of Loads
Days of Autonomy 1
Required Battery Bank Size AH B
Charger Sizing
Total WHR required by No DC 132,862
Contact Loads during Charging
System DC Voltage 48
Required Additional AHR in 2,768
Charger for No Contact Loads
Required AHRS for Battery as -
Calculated above in Battery
Sizing
Adjust for Charger Inefficiency 80% 3
Total AHR Requirement from AHR 2,768
Chargers
Plus Safety Margin 125 3,460
Hours of Charging H 24
Required Charger Amps AMPS 144




3+ 3C88/C/(1F # (
3+ | $
% | *
OH # 4.
(*0.

* EE
# #
1 1'$ H) * FDB 9
+ % #

# # (
] @ - | oe ¢
) @

9

s . o
___________________________________________ A i

* & (
e T e
. __———,—$€_—.HEL.

B # #
) @
# #

A R U
B & e
' # ,+ V




# # (
H Y
D B & A7? @
__________________________________________ e R
v s $ %
____________ # N
& &
3+ ) 2
% . | *
9H  # 4.
(*0.
* EE
# #
1 1'$ H) *  FDB 9
% %
# # (
T TR
] Vo] A R




# # (
| o $ D)
$ ?1?? az? =
E# $ oOH |
$ az?? ?21?? =
$ E, H# $ S .
E, \H# %
y."93+.$.(*9( |
1 ) R
______________________________ | L R
H $
B E ) &
_______________________________ S R R
H $
KR N S
M
M
s 8
+
D E
= . O
$ v
B .— b S
S A S R
H s
o s
o] E | N
& +
) D 9&

3 +?



3+ M $ %
1 1'%
/ " &
Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact No-Contact Cont NC
Area QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
Microscope
Lab Diagnostico Malaria | 5 25 5 - - 625 o 625 = 125
Computer DELL + UPS
INSIDA 10 250 8 - - 20,000 - 20,000 5 2,500
Printer
2 55 3 330 - - 330 - 110 -
Thermocicladora Oppender
Molecular Biology 3 500 5 7,500 - - 7,500 = 1,500 =
Thermocicladora Biometra + UPS
1 500 5 2,500 - - 2,500 - 500 -
Centrifuge
1 600 5 3,000 - - 3,000 - 600 -
Centrifuge
1 600 5 3,000 - - 3,000 - 600 -
Centrifuge
1 600 5 3,000 - - 3,000 - 600 -
Water Bath
2 1250 5 12,500 - - 12,500 - 2,500 -
Refrigerator
2 250 4 9 2,000 4,500 - 6,500 - 500 -

3 +@




Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact No-Contact Cont NC
Area QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each | Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
Ultraviolet light
1 35 6 210 - - 210 - 35 -
Flujo Laminar Indelab.
1 3600 8 28,800 - - 28,800 - 3,600 -
Minibis pro Gel Quant (4 amp @
1 |110V) 440 4 - - 1,760 : 1,760 - 440
Microwave Oven
1 1700 3 5,100 - - 5,100 - 1,700 -
Electroforesis 1010
2 610 5 6,100 - - 6,100 - 1,220 -
Scales (Bascula)
1 110 2 220 - - 220 - 110 -
PH meter
1 110 3 330 - - 330 - 110 -
Centrifuge
1 600 5 3,000 - - 3,000 - 600 -
Magnetic Stirrer
1 78.8 3 236 - - 236 - 79 -
Autoclave
Microbiology 1 3520 4 14,080 - - 14,080 - 3,520 -
Stirrer (plaques)
1 30 4 120 - - 120 - 30 -
Electrical heater
1 700 5 3,500 - - 3,500 - 700 -
incubator Memmert S
1 800 5 10 4,000 8,000 - 12,000 - 800 -
Scales (Bascula)
1 110 2 220 - - 220 - 110 -
Incubator
1 4000 5 10 20,000 40,000 - 60,000 - 4,000 -
Incubator
1 800 5 10 4,000 8,000 - 12,000 - 800 -
Refrigerator DAIREI
1 250 4 9 1,000 2,250 - 3,250 - 250 -

3 +A




Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact No-Contact Cont NC
Area QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each | Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
Refrigerator ARISTON
1 250 4 9 1,000 2,250 - 3,250 - 250 -
Refrigerator FLOCCHETTI
2 250 4 9 2,000 4,500 - 6,500 - 500 -
Refrigerator AS Angelaton
1 250 4 9 1,000 2,250 - 3,250 - 250 -
Grand Totals 128,746 71,750 22,385 200,496 22,385 25,574 3,065
Total contact & no-contact WHrs 222,881
Total contact & no-contact Ahrs 4,643.36
Number of Strings of 8 rolls 6V 350AH Batty 13.27
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DNAM MINISTRY OF HEALTH

Totals for Existing Loads, Page 1

128,746 35,875 35,875

200,496

25,574

22,385

22,385

3,065

222,881

28,639

Totals for Future Loads, Page 2

Charger Operating Times (Hours
for A Contact automatically equal
hours for A No contact, etc.)




Loads While Charger is Operating

128,746

35,875

35,875

Loads While Charger is NOT
Operating

22,385

Totals to be used in Battery and
Charger Sizing Design

200,496

200,496

25,574

22,385

22,385

3,065

222,881

28,639

Error Check (Green = OK)
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User Entries only in Column D
Eff Default
Description I Discussion Value
J %
Values Used in Battery and Charger Sizing
Eff for change from Chemical to
Battery 80% | Electrical energy. 80% to 85% for 80% a
Lead Acid
Inverter 909 | Inverter Efficiencies peak higher but 90% b
generally at full to maximum loads.
Charger - in Inverter / Charger 80% | The charger section is generally less | ggoy c
efficient than the inverter section.
AC Wiring 97% | Assuming efficient wiring design 97% d
Depth of Discharge 50% 50% e
Days of Autonomy 1 1 f




Values Used in PV Array Sizing

Charge Controller 96% | Assume MPPT Charge Controller 95% g
DC Wiring 97% | Assume efficient wiring design 97% h
Panel Mult. Factors 92% Inc_Iudes adjustments for nameplate 88% i
ratings, panel mismatch, dust.
i = 15%: =
Temperature Factor 85% Ambient of 30 deg = 15%: 35 deg 84% i
83.5%
System Voltage (DC) 48 48
PSH for Design 5.5 | Mozambique PSH =5.0t0 5.5 6
System Voltage (AC - 2Ph) 220 | Mozambique =220V; ROW - 120

While Charging is in Operation

230VAC

No load on the battery for Contact

Loads N/A

Charger, Inverter, AC Wiring (b,c,d,) 70%
While Charging is NOT in Operation

Battery, Inverter AC Wiring (a,b,d) 70% 70%
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Contact Loads No-Contact Loads Grand Totals
Values Carried over from Distributed Watthours Total Total Distributed Watthours Total | Total | Total Total
Charging Scenarios Charging Charging WHRS | Conn Charging Charging WHRS | Conn | WHRS | Conn
Oon Off Watts On Off Watts Watts
Required AC Values at Load AC |- 200,496 - 200,496 | 25,574 | - 22,385 - 22,385 | 3,065 | 222,881 | 28,639
Adjust for Inverter and Battery DC - -
Adjust for Inverter and Charger | DC 32,052

No Adjustment Needed AC 200,496

Battery Sizing 0.00%

Total WHR Loads during no DC -
charging source

48

System DC Voltage




Total AHR Required in Battery
for the loaads during no
charging source.

Contact Loads

No-Contact Loads

Grand Totals

Distributed Watthours
Charging
On

Charging
Off

Total
WHRS

Total
Conn
Watts

Distributed Watthours
Charging
On

Charging
Off

Total
WHRS

Total
Conn
Watts

Total
WHRS

Total
Conn
Watts

Design Depth of Discharge

50%

Required AHR required for
one Day of Loads

Days of Autonomy

Required Battery Bank Size

AH

Charger Sizing

Total WHR required by No
Contact Loads during
Charging

DC

32,052

System DC Voltage

48

Required Additional AHR in
Charger for No Contact Loads

668

Required AHRS for Battery as
Calculated above in Battery
Sizing

Adjust for Charger Inefficiency

80%

Total AHR Requirement from
Chargers

AHR

668

Plus Safety Margin

1.25

835

Hours of Charging

24

Required Charger Amps

AMPS

35
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Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact No-Contact Cont NC
Area QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
Refrigerator (horizontal)
Biochemistry | 1 210 4 9 840 1,890 - 2,730 - 210 -
Refrigerator for "reagents” (Vertical)
3 | [farmacy and drugstore app] 180 | 4 9 2,160 4,860 - 7,020 - 540 5
Refrigerator- domestic type (Vertical)
1 250 4 9 1,000 2,250 - 3,250 - 250 -
Microscope
3 25 5 - - 375 - 375 - 75
Printer HP 1200
1 252 3 756 - - 756 - 252 -
Printer OKI B4300
2 250 3 1,500 - - 1,500 - 500 -
Bechman Coulter Erics XL MCL
1 2200 6 - - 13,200 - 13,200 - 2,200
Computer DELL + UPS
1 250 8 - - 2,000 - 2,000 - 250
Computer MECER
1 300 8 - - 2,400 - 2,400 - 300
Water Bath Labcon
1 2000 5 10,000 - - 10,000 - 2,000 -
Water bath Equitron
1 1000 5 5,000 - - 5,000 - 1,000 -




Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact No-Contact Cont NC
Area QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each | Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
Stirrer VAN 250
1 11 4 44 - - 44 - 11 -
Centrifuge PLC
1 180 5 900 - - 900 - 180 -
Water distiller
1 1000 5 5,000 - - 5,000 - 1,000 -
Computer DELL + UPS
1 250 8 - = 2,000 - 2,000 - 250
Printer Sansung
1 50 3 150 - - 150 - 50 -
ABX Pentra 400 + UPS (+ 450 W
1 | Refrigerator) 1000 6 c c 6,000 c 6,000 c 1,000
Printer HP
1 75 3 225 - - 225 - 75 -
Ethylen Glycol
1 450 7 3,150 - - 3,150 - 450 -
Cobas Integra 400 + UPS
1 1200 7 - - 8,400 - 8,400 - 1,200
Computer HP + UPS
1 250 8 - = 2,000 - 2,000 - 250
Refrigerator Servibar
Microbiology 1 200 4 9 800 1,800 - 2,600 - 200 -
Scales (Bascula)
1 110 2 220 - - 220 - 110 -
Microscope
1 25 5 - - 125 - 125 - 25
Computer DELL + UPS
1 250 8 - = 2,000 - 2,000 - 250
Incubator SCIENTIFIC (22 A, 220 Vca)
1 4840 5 10 24,200 48,400 - 72,600 - 4,840 -
Cabine Bio2 Cab
1 1800 8 14,400 - - 14,400 - 1,800 -
Cabine Bio2 Cab
CD4 1 1800 8 14,400 - - 14,400 - 1,800 -




Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact No-Contact Cont NC
Area QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each | Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
Server Dell + UPS
1 200 8 - = 1,600 - 1,600 - 200
Printer HP
1 75 3 225 - - 225 - 75 -
Computer MAC + UPS
1 300 8 - = 2,400 - 2,400 - 300
BD FACS Calibur + computer+printer +
1 |UPs 1725 6 : : 10,350 - 10,350 - | 1725
Stirrer VAN 250
1 11 4 44 - - 44 - 11 -
Oven serie 2000 Scientific
1 2000 5 10 10,000 20,000 - 30,000 - 2,000 -
Autoclave
Esterizacion 1 3520 4 14,080 - - 14,080 - 3,520 -
Mircowave oven Logik
1 1400 3 4,200 - - 4,200 - 1,400 -
Incubator SCIENTIFIC
1 4840 5 10 24,200 48,400 - 72,600 - 4,840 -
Stove
1 1250 6 7,500 - - 7,500 - 1,250 -
Centrifuge PLC
1 180 5 900 - - 900 - 180 -
Computer DELL + UPS
Reception 1 250 8 - - 2,000 - 2,000 - 250
Printer DELL
1 550 3 1,650 - - 1,650 - 550 -




Contact No contact Contact Loads No-contact loads Watt-hours

Total contact & no-contact WHrs 329,994
Total contact & no-contact Ahrs 6,874.88
Number of Strings of 8 rolls 6V 350AH Batty 19.64
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Totals for Existing Loads, Page 1

147,544 63,800 63,800

275,144

29,094

54,850

54,850

8,275

329,994

37,369

Totals for Future Loads, Page 2

for A Contact automatically equal

hours for A No contact, etc.)

Charger Operating Times (Hours
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Loads While Charger is Operating

Loads While Charger is NOT
Operating

Totals to be used in Battery and
Charger Sizing Design

275,144

275,144

29,094

54,850

54,850

8,275

329,994

37,369

Error Check (Green = OK)
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User Entries only in Column D
Eff Default
Description I Discussion Value
J %
Values Used in Battery and Charger Sizing
Eff for change from Chemical to
Battery 80% | Electrical energy. 80% to 85% for 80% a
Lead Acid
Inverter 909 | Inverter Efficiencies peak higher but 90% b
generally at full to maximum loads.
Charger - in Inverter / Charger 80% | The charger section is generally less | ggoy c
efficient than the inverter section.
AC Wiring 97% | Assuming efficient wiring design 97% d
Depth of Discharge 50% 50% e
Days of Autonomy 1 1 f

3??




Eff Default
Description | Discussion Value
J %
Values Used in PV Array Sizing
Charge Controller 96% | Assume MPPT Charge Controller 95% g
DC Wiring 97% | Assume efficient wiring design 97% h
Panel Mult. Factors 92% Inqludes adjustments for nameplate 88% i
ratings, panel mismatch, dust.
i = %: =
Temperature Factor 850 | AMPient of 30 deg = 15%: 35 deg 84% j
83.5%
System Voltage (DC) 48 48
PSH for Design 5.5 | Mozambique PSH =5.0t05.5 6
System Voltage (AC - 2Ph) 290 | Mozambique = 220V; ROW - 120

While Charging is in Operation

230VAC

No load on the battery for Contact

Loads N/A

Charger, Inverter, AC Wiring (b,c,d,) 70%
While Charging is NOT in Operation

Battery, Inverter AC Wiring (a,b,d) 70% 70%
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Contact Loads

No luser Inputs on this Sheet

No-Contact Loads

Grand Totals

Distributed Watthours

Total Total Distributed Watthours Total | Total | Total Total
Charging Charging WHRS | Conn Charging Charging WHRS | Conn | WHRS | Conn

On Off Watts On Off Watts Watts
Required AC Values at Load AC |- 275,144 - 275,144 | 29,094 | - 54,850 - 54,850 | 8,275 | 329,994 | 37,369
Adjust for Inverter and Battery DC - -
Adjust for Inverter and Charger | DC 78,537
No Adjustment Needed AC 275,144

Battery Sizing 0.00%
Total WHR Loads during no DC -
charging source
48

System DC Voltage

3 ?A




Contact Loads No-Contact Loads Grand Totals

Distributed Watthours Total Total Distributed Watthours Total | Total | Total Total
Charging Charging WHRS | Conn Charging Charging WHRS | Conn | WHRS | Conn
On Off Watts On Off Watts Watts

Total AHR Required in Battery
for the loaads during no
charging source.

Design Depth of Discharge 50%

Required AHR required for -
one Day of Loads

Days of Autonomy

Required Battery Bank Size AH B

Charger Sizing

Total WHR required by No
Contact Loads during DC 78,537
Charging

System DC Voltage 48

Required Additional AHR in 1,636
Charger for No Contact Loads

Required AHRS for Battery as
Calculated above in Battery
Sizing

Adjust for Charger Inefficiency 80% -

Total AHR Requirement from AHR 1,636
Chargers

Plus Safety Margin 1.25 2,045

Hours of Charging

Required Charger Amps AMPS 85

3 7B
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Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact No-Contact Cont NC
Area QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
Sysmex XT 2000 i
Prioritary 2 184 4 - - 1,472 - 1,472 - 368
Microscope
1 25 5 - - 125 - 125 - 25
centrifuge
1 600 5 3,000 - - 3,000 - 600 -
ABX Pentra 400 + UPS
1 | (+450 W Refrigerator) 1000 6 - - 6,000 - 6,000 - 1,000
BD FACS Calibur +
1| computer+printer + UPS | 1755 6 - - 10,350 - 10,350 - 1,725
LIS
1 100 4 400 - - 400 - 100 -
Computer
2 250 8 - - 4,000 - 4,000 - 500
memmert ULM 500 230
Saladelavagem | 1 |V8TA 2000 | 5 10 10,000 20,000 . 30,000 . 2,000 .
memmert BE 500 230 V
1 |39A 90 | 5 10 4,500 9,000 - 13,500 - 900 -
unicleve 88
2 6000 4 48,000 - - 48,000 - 12,000 -
Centrifuge Universal 32
Hettich
1 286 5 1,430 - - 1,430 - 286 -

3@




Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact No-Contact Cont NC
Area QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each | Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
UPS inv invertomatic
Main Room 1 45 8 360 - - 360 - 45 -
Sysmex KX 21N
2 184 4 - - 1,472 - 1,472 - 368
Sysmex KX 21N
1 184 4 - - 736 - 736 - 184
Centrifuge Hereaus
1 180 5 900 - - 900 - 180 -
freezer 1.8m ARCOIBA
1 350 4 9 1,400 3,150 - 4,550 - 350 -
Computer
3 250 8 - - 6,000 - 6,000 - 750
Bio Cab extraction
Microbiology 1 | campana 500 8 4,000 - - 4,000 - 500 -
Oven B12 Hereaus
1 2000 5 10 10,000 20,000 - 30,000 - 2,000 -
Refrigerator GE Mid size
1 250 4 9 1,000 2,250 - 3,250 - 250 -
Computer
1 250 8 - = 2,000 - 2,000 - 250
Microscopes Olympus
1 55 5 - - 275 - 275 - 55
Computer DELL + UPS
1 250 8 - - 2,000 - 2,000 - 250
Shaker VRN 200
Serology 1 30 4 120 - - 120 - 30 -
Flexon Junior
1 200 5 - = 1,000 - 1,000 - 200
Heraus Megafluge 1.0
1 700 4 2,800 - - 2,800 - 700 -
Printer HP laser
2 450 3 2,700 - - 2,700 - 900 -
Computer DELL + UPS
1 250 8 - = 2,000 - 2,000 - 250
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Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact No-Contact Cont NC
Area QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each | Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
mini Vidas
1 352 4 - = 1,408 - 1,408 - 352
ABX Pentra 400 + UPS
1 | (+450 W Refrigerator) 1000 6 - - 6,000 - 6,000 - 1,000
Bechman densitometer
Imunology 1 440 6 - - 2,640 - 2,640 - 440
Diagnostico Stayo
1 110 6 - - 660 - 660 - 110
Electroforesis 1010
2 610 6 7,320 - - 7,320 - 1,220 -
BD FACS Calibur +
1 | computer+printer + UPS | 1755 6 = = 10,350 = 10,350 = 1,725
Computer DELL + UPS
3 250 8 - = 6,000 - 6,000 - 750
Refrigerator GE Mid size
2 250 4 9 2,000 4,500 - 6,500 - 500 -
Refrigerator Fiachetti
1 350 4 9 1,400 3,150 - 4,550 - 350 -
Grand Totals 101,330 62,050 64,488 163,380 64,488 22,911 10,302
Total contact & no-contact WHrs 227,868
Total contact & no-contact Ahrs 4,747.25
Number of Strings of 8 rolls 6V 350AH Batty 13.56
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Totals for Existing Loads, Page 1

101,330

31,025

31,025

163,380

22,911

64,488

64,488

10,302

227,868

33,213

Totals for Future Loads, Page 2

Charger Operating Times (Hours
for A Contact automatically equal
hours for A No contact, etc.)

3 @@




Loads While Charger is Operating

101,330

Loads While Charger is NOT
Operating

Totals to be used in Battery and
Charger Sizing Design

163,380

163,380

22,911

64,488

64,488

10,302

227,868

33,213

Error Check (Green = OK)
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User Entries only in Column D
Eff Default
Description I Discussion Value
J %

Values Used in Battery and Charger Sizing

Eff for change from Chemical to
Battery 80% | Electrical energy. 80% to 85% for 80% a

Lead Acid
Inverter 909 | Inverter Efficiencies peak higher but 90% b

generally at full to maximum loads.
Charger - in Inverter / Charger 80% | The charger section is generally less 80% c

efficient than the inverter section.
AC Wiring 97% | Assuming efficient wiring design 97% d
Depth of Discharge 50% 50% e
Days of Autonomy 1 1 f

Values Used in PV Array Sizing

3@




Charge Controller 96% | Assume MPPT Charge Controller 95% g

DC Wiring 97% | Assume efficient wiring design 97% h

Panel Mult. Factors 929 | Includes adjustments for nameplate 88% i
ratings, panel mismatch, dust.

Temperature Factor 85% Ambient of 30 deg = 15%: 35 deg = 84% j
83.5%

System Voltage (DC) 48 48

PSH for Design 5.5 | Mozambique PSH =5.0t05.5 6

System Voltage (AC - 2Ph) 290 | Mozambique =220V; ROW - 120

While Charging is in Operation

230VAC

No load on the battery for Contact

Loads N/A

Charger, Inverter, AC Wiring (b,c,d,) 70%
While Charging is NOT in Operation

Battery, Inverter AC Wiring (a,b,d) 70% 70%
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No luser Inputs on this Sheet

Contact Loads

No-Contact Loads

Grand Totals

Values Carried over from Distributed Watthours Total Total Distributed Watthours Total | Total Total Total
Charging Scenarios Charging Charging WHRS | Conn Charging Charging WHRS | Conn | WHRS | Conn
Oon Off Watts On Off Watts Watts
Required AC Values at Load AC |- 163,380 - 163,380 | 22,911 | - 64,488 - 64,488 | 10,302 | 227,868 | 33,213
Adjust for Inverter and Battery DC - -
Adjust for Inverter and Charger | DC 92,337
No Adjustment Needed AC 163,380
Battery Sizing 0.00%
Total WHR Loads during no DC -
charging source
System DC Voltage 48

3A




Contact Loads No-Contact Loads Grand Totals

Distributed Watthours Total Total Distributed Watthours Total | Total Total Total
Charging Charging WHRS | Conn Charging Charging WHRS | Conn | WHRS | Conn
On Off Watts On Off Watts Watts

Total AHR Required in Battery
for the loaads during no
charging source.

Design Depth of Discharge 50%

Required AHR required for -
one Day of Loads

Days of Autonomy

Required Battery Bank Size AH 3

Charger Sizing

Total WHR required by No
Contact Loads during DC 92,337
Charging

System DC Voltage 48

Required Additional AHR in 1,924
Charger for No Contact Loads

Required AHRS for Battery as
Calculated above in Battery
Sizing

Adjust for Charger Inefficiency | 80% -

Total AHR Requirement from AHR 1,924
Chargers

Plus Safety Margin 1.25 2,405

Hours of Charging H 24

Required Charger Amps AMPS 100

3A
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Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact No-Contact Cont NC
Area QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
Computer DELL + UPS
Reception 1 250 8 - - 2,000 o 2,000 = 250
Printer DELL
1 550 3 1,650 - - 1,650 - 550 -
Computer DELL + UPS
office (inside the lab) 2 250 8 - - 4,000 ° 4,000 = 500
Printer DELL
3 550 3 4,950 - - 4,950 - 1,650 -
Stirrer VAN 250
Biochemistry 1 11 4 44 - - 44 - 11 -
Centrifuge PLC
1 180 5 900 - - 900 - 180 -
Computer DELL + UPS
1 250 8 - - 2,000 - 2,000 - 250
Printer OKI B4300
1 250 3 750 - - 750 - 250 -
ABX Pentra 400 + UPS (+ 450 W
1 | Refrigerator) 1000 6 - - 6,000 - 6,000 - | 1000
Printer HP
Hematology 1 75 3 225 - - 225 = 75 =
Computer DELL + UPS
1 250 8 - - 2,000 - 2,000 - 250
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Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact No-Contact Cont NC
Area QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
Sysmex XT 2000 i
1 184 4 - - 736 - 736 - 184
Computer HP + UPS
1 250 8 - - 2,000 - 2,000 - 250
Refrigerator Sanyo 1370L model
. . . . MPR 1410
Pasillo office-Biochemistry 1 380 4 9 1,520 3,420 - 4,940 = 380 =
Refrigerator "Farmacia" Model
1 | AR230 by Friconde LDA, Portugal 210 4 9 840 1,890 ) 2730 ) 210 _
Rotofix 32 Zentafugon Tettich
1 110 4 - - 440 - 440 - 110
Refrigerator "Farmacia" Model
Pasillo hematology-Biochemistry | 3 | AR230 by Friconde LDA, Portugal | 5,5 | 4 9 2,520 5,670 - 8,190 - 630 -
Microscope
1 25 5 - - 125 - 125 - 25
Refrigerator Sanyo 1370L model
1 | MPR1410 380 | 4 9 1,520 3,420 : 4,940 : 380 :
cabine de seguranza Labotec
Parasitology 1 750 8 6,000 - - 6,000 = 750 =
Refrigerator Bosh 260
1 220 4 9 880 1,980 - 2,860 - 220 -
Ecotherm Labotec Oven
1 2000 6 12,000 - - 12,000 - 2,000 -
Memmert
1 1000 5 10 5,000 10,000 - 15,000 - 1,000 -
Water distiller
1 1000 5 5,000 - - 5,000 - 1,000 -
Autoclave
1 3520 4 14,080 - - 14,080 - 3,520 -
BD FACS Calibur +
Inmunology 1 | computertprinter + UPS 1725 6 ; - 10,350 - 10,350 ; 1,725
Computer MAC + UPS
1 300 8 - - 2,400 - 2,400 - 300
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Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact No-Contact Cont NC
Area QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
Computer DELL + UPS
1 250 8 - - 2,000 - 2,000 - 250
Printer HP 1200
1 252 3 756 - - 756 - 252 -
Cabine Bio2 Cab
1 1800 8 14,400 - - 14,400 - 1,800 -
Cabine BioFlow Il Labotec
Microbiology 1 750 8 6,000 - - 6,000 - 750 -
Computer DELL + UPS
1 250 8 - - 2,000 - 2,000 - 250
Microscope
1 25 5 - - 125 - 125 - 25
Memmert
1 1000 5 10 5,000 10,000 - 15,000 - 1,000 -
Grand Totals 84,035 36,380 36,176 120,415 36,176 16,608 5,369
Total contact & no-contact WHrs 156,591
Total contact & no-contact Ahrs 3,262.31
Number of Strings of 8 rolls 6V 350AH Batty 9.32

3 AB
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Totals for Existing Loads, Page 1

84,035 18,190 18,190

120,415

16,608

36,176

36,176

5,369

156,591

21,977

Totals for Future Loads, Page 2

Charger Operating Times (Hours
for A Contact automatically equal hours
for A No contact, etc.)

3B




Loads While Charger is Operating

Loads While Charger is NOT Operating

Totals to be used in Battery and
Charger Sizing Design

120,415

120,415

16,608

36,176

36,176

5,369

156,591

21,977

Error Check (Green = OK)
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User Entries only in Column D

Eff Default
Description I Discussion Value
J %
Values Used in Battery and Charger Sizing
Eff for change from Chemical to
Battery 80% | Electrical energy. 80% to 85% for 80% a
Lead Acid
Inverter 909 | Inverter Efficiencies peak higher but 90% b
generally at full to maximum loads.
Charger - in Inverter / Charger 80% The charger section is generally less 80% c
efficient than the inverter section.
AC Wiring 97% | Assuming efficient wiring design 97% d
Depth of Discharge 50% 50% e
Days of Autonomy 1 1 f
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Eff Default
Description | Discussion Value
J %
Values Used in PV Array Sizing
Charge Controller 96% | Assume MPPT Charge Controller 95% g
DC Wiring 97% | Assume efficient wiring design 97% h
Panel Mult. Factors 92% Inc_Iudes adjustrr_ments for nameplate 88% i
ratings, panel mismatch, dust.
i = 15%: =
Temperature Factor 8505 | Ambient of 30 deg = 15%: 35 deg 84% j
83.5%
System Voltage (DC) 48 48
PSH for Design 5.5 | Mozambigque PSH =5.0t05.5 6
System Voltage (AC - 2Ph) 220 | Mozambique =220V; ROW - 120

While Charging is in Operation

230VAC

No load on the battery for Contact

Loads NIA

Charger, Inverter, AC Wiring (b,c,d,) 70%
While Charging is NOT in Operation

Battery, Inverter AC Wiring (a,b,d) 70% 70%
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No luser Inputs on this Sheet

Contact Loads

No-Contact Loads

Grand Totals

Distributed Watthours Total Total Distributed Watthours Total | Total | Total Total
Charging Charging WHRS | Conn Charging Charging WHRS | Conn | WHRS | Conn
Oon Off Watts On Off Watts Watts
Required AC Values at Load AC |- 120,415 - 120,415 | 16,608 | - 36,176 - 36,176 | 5,369 | 156,591 | 21,977
Adjust for Inverter and Battery DC - -
Adjust for Inverter and Charger | DC 51,798
No Adjustment Needed AC 120,415
gattery sizing
Total WHR Loads during no DC -

charging source

3 B+




Contact Loads

No-Contact Loads

Grand Totals

Distributed Watthours Total Total Distributed Watthours Total | Total | Total Total
Charging Charging WHRS | Conn Charging Charging WHRS | Conn | WHRS | Conn
On Off Watts Oon Off Watts Watts
System DC Voltage 48
Total AHR Required in Battery R
for the loaads during no
charging source.
Design Depth of Discharge 50%
Required AHR required for -
one Day of Loads
Days of Autonomy 1
Required Battery Bank Size AH B
Charger Sizing
Total WHR required by No
Contact Loads during DC 51,798
Charging
System DC Voltage 48
Required Additional AHR in 1,079
Charger for No Contact Loads
Required AHRS for Battery as R
Calculated above in Battery
Sizing
Adjust for Charger Inefficiency | 80% -
Total AHR Requirement from AHR 1,079
Chargers
Plus Safety Margin 1.25 1,349
Hours of Charging H 24
AMPS 56

Required Charger Amps
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Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact No-Contact | Cont NC
Area QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each | Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
PENTRA 400 Biochemistry Analyser + cooler
1 700 6 - - 4,200 - 4,200 - 700
BD Facscalibur
1 1725 6 - - 10,350 - 10,350 - 1,725
Refrigerator- Farmacia (eurofrio)
220 4 9 - - - - - - -
Refrigerator- Farmacia (eurofrio)
220 4 9 - - - - - - -
Computer Dell
250 8 - - - - - - -
Computer Dell
250 8 - - - - - - -
Printer HP
1 75 3 225 - - 225 - 75 -
Bar code reader
35 8 - - - - - - -
Printer —Bar codes / Zebra technologies
1 75 3 225 - - 225 - 75 -
Printer —-DELL 1720n
1 550 3 1,650 - - 1,650 - 550 -




Contact No contact Contact Loads No-contact loads Watt-hours Watts
Hrs per Day Hrs per Day Contact No-Contact Cont NC
Area QTY Load Watts Watthours | Watthours | Watthours Watthours Watthrs Watthrs Total Total
Each Day Night | Day Night Day Night Day Night Total Total Conn Conn
Watts Watts
Computer Dell
250 8 - - - - - -
Computer Dell
250 8 - - - - - -
Computer Dell
250 8 - - - - - -
BD Facscalibur
1 1725 6 - 10,350 - 10,350 - 1,725
Computer Dell
250 8 - - - - - -
Printer — OKI B4350
1 250 3 750 - 750 - 250 -
Printer DELL laser jet M5200
1 550 3 1,650 - 1,650 - 550 -
Computer Dell
250 8 - - - - - -
Grand Totals 4,500 24,900 4,500 24,900 1,500 4,150
Total contact & no-contact WHrs 29,400
Total contact & no-contact Ahrs 612.50
Number of Strings of 8 rolls 6V 350AH Batty 1.75
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Totals for Existing Loads, Page 1

4,500

4,500

1,500

24,900

24,900

4,150

29,400

5,650

Totals for Future Loads, Page 2

for A No contact, etc.)

Charger Operating Times (Hours
for A Contact automatically equal hours




Loads While Charger is Operating

Loads While Charger is NOT
Operating

24,900

Totals to be used in Battery and
Charger Sizing Design

4,500

4,500

1,500

24,900

24,900

4,150

29,400

5,650

Error Check (Green = OK)
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User Entries only in Column D
Eff Default
Description I Discussion Value
J %
Values Used in Battery and Charger Sizing
Eff for change from Chemical to
Battery 80% | Electrical energy. 80% to 85% for 80% a
Lead Acid
Inverter 909 | Inverter Efficiencies peak higher but 90% b
generally at full to maximum loads.
Charger - in Inverter / Charger 80% | The charger section is generally less | - ggoy c
efficient than the inverter section.
AC Wiring 97% | Assuming efficient wiring design 97% d
Depth of Discharge 50% 50% e
Days of Autonomy 1 1 f

Values Used in PV Array Sizing




Charge Controller 96% | Assume MPPT Charge Controller 95% g
DC Wiring 97% | Assume efficient wiring design 97% h
Panel Mult. Factors 92% Inc_Iudes adjustments for nameplate 88% i
ratings, panel mismatch, dust.
i = 15%: =
Temperature Factor 85% Ambient of 30 deg = 15%: 35 deg 84% i
83.5%
System Voltage (DC) 48 48
PSH for Design 5.5 | Mozambique PSH =5.0t0 5.5 6
Mozambique = 220V; ROW -
System Voltage (AC - 2Ph) 220 230VAC 120
While Charging is in Operation
No load on the battery for Contact
N/A
Loads
Charger, Inverter, AC Wiring (b,c,d,) 70%
While Charging is NOT in Operation
Battery, Inverter AC Wiring (a,b,d) 70% 70%
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No luser Inputs on this Sheet

Contact Loads

No-Contact Loads

Grand Totals

Distributed Watthours Total | Total Distributed Watthours Total | Total | Total | Total
Charging Charging WHRS | Conn Charging Charging WHRS | Conn | WHRS | Conn
Oon Off Watts Oon Off Watts Watts
Required AC Values at Load AC |- 4,500 - 4,500 |1,500 |- 24,900 - 24,900 | 4,150 | 29,400 | 5,650
Adjust for Inverter and Battery DC - -
Adjust for Inverter and Charger | DC 35,653
No Adjustment Needed AC 4,500
Battery Sing
Total WHR Loads during no DC -
charging source
System DC Voltage 48
3 ?




Total AHR Required in Battery
for the loaads during no
charging source.

Contact Loads

No-Contact Loads

Grand Totals

Distributed Watthours
Charging
On

Charging
Off

Total
WHRS

Total
Conn
Watts

Distributed Watthours
Charging
On

Charging
Off

Total
WHRS

Total
Conn
Watts

Total
WHRS

Total
Conn
Watts

Design Depth of Discharge

50%

Required AHR required for
one Day of Loads

Days of Autonomy

Required Battery Bank Size

AH

Charger Sizing

Total WHR required by No
Contact Loads during
Charging

DC

35,653

System DC Voltage

48

Required Additional AHR in
Charger for No Contact Loads

743

Required AHRS for Battery as
Calculated above in Battery
Sizing

Adjust for Charger Inefficiency

80%

Total AHR Requirement from
Chargers

AHR

743

Plus Safety Margin

1.25

928

Hours of Charging

24

Required Charger Amps

AMPS

39







