
DOE/ ET / 20279-187 

DATA REPORT FOR THE MASTER 
SOUTHWEST RESIDENTIAL EXPERIMENT STATION 

"2.- -r -:o:-..__ 

JANUARY 1982 

23 February 1982 

M. Lieberman 

O.Y. Hoi 

G. Hocking 

C. Whitaker 

DO 

New Mexico Solar Energy Institute 
New Mexico State University 

Las Cruces, New Mexico 88003 

Massachusetts Institute of Technology 
lincoln Laboratory • 

Lexington, Massachusetts 02173-0073 

Prepared for 

THE U.S. DEPARTMENT OF ENERGY 

UNDER CONTRACT NO. DE-AC02-76ET20279 



DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 

Portions of this document may be illegible in 
electronic image products. Images are produced 
from the best available original document. 



This book was prepared as an account of work sponsored by an agency of the 
United States Government. Neither the United States Government nor any agency 
thereof, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process disclosed, or repre­
sents that its use would not infringe privately owned rights. Reference herein to any 
specific commercial product, process, or service by trade name, trademark, manu­
facturer, or otherwise, does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any agency 
thereof. The views and opinions of authors expressed herein do not necessarily state 
or reflect those of the United States Government or any agency thereof. 

Additional copies available from the National Technical 
Information Service, U.S. Department of Commerce, 
Springfield, Virginia 22161. 

Price: Paper Copy $6.50 
Microfiche $3.00 



•. 

-----~---- ~--------~-~- ~~~-----------....-. ....... __ ....__....,;,.;.~--... -,...~.-;;;.,.-.;...· ~-._~---·-----·-- ·-

DOE/ET /20279-187 

Distribution Category UC 63a-e 

DATA REPORT FOR THE 

SOUTHWEST RESIDENTIAL EXPERIMENT STATION 

JANUARY 1982 r --~- ---· -. 
·.' 

23 February 1982 

M. Lieberman 

O.Y. Hai 

G. Hocking 

C. Whitaker 

\.I 

~ DOE/ET/20279~-187 
DE82 013671 

f 

j 
,....-------DISCLAIMER 

This book was pre~red as an account of work sponsored by an agency of the United States Government. 
Neither the United States.Government nor any agency thereof, nor any of their employees, makes any 

, warranty, express or implied, or assumes any legal liability or responsibility for th; accuracy, 

~
completeness, or usefulness of any information, apparatus, product, or proc.ess disclosed, . ~r 
represents that its use ..-.ould not infringe privately owned rights. Reference herem tO any. spec1hC 
commercial product, process. or service by trade name, trademark, n:wnufacturer, _or otherwise, ~oes 
not necessarily constitute or imply its endorsement, recommendation, or favonng by th.e United 
States Government or any agency thereof, The views and opinions of authors expressed here1n do not 

o~~dl~,.:~·=•~w~tho Uohoo S"'" Go"""~"' o• =·:":'· --. -·-

New Mexico Solar Energy Institute 

New Mexico State University 

Las Cruce~, New Mexico 88003 

Massachusetts Institute of Technology 

Lincoln Laboratory 

Lexington, Massachusetts 02173-0073 

Prepared for 

THE U.S. DEPARTMENT OF ENERGY 

UNDER CONTRACT NO. DE-AC02-76ET20279 

tllSilltBUiiOfJ OF THiS fJilCUrii-HH !S U·rJL!MITtll 



/ 
/ 

THIS PAGE 

:WAS INTENTIONAtJ~Y 

. LEFT BLANK· 
•. 

-'-
.I 

.. •? 



ABSTRACT 

The Residential Experiment Stations of the Solar Photovoltaic 

Residential Project' have been designed by Massachusetts Institute of 
Technology Lincoln Laboratory under Department of Energy sponsorship to 

develop residential photovoltaic systems and to gather a·nd disseminate 
performance data for the photovoltaic community, cognizant institutions, 
and ultimately, the public. 

The Southwest Residential Experiment Station (SW RES) is operated 
by the New Mexico Solar Energy Institute at New Mexico State University 
in Las Cruces. This report tabulates physical performance data obtained 
from the photovoltaic energy systems under test at the SW RES for the 
month of January 1982. 
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DATA REPORT FOR THE 

SOUTHWEST RESIDENTIAL EXPERIMENT STATION 

JANUARY 1982 

The New Mexico Solar Energy Institute, under the management of the 

Massachusetts Institute of Technology (MIT) Lincoln Laboratory, has 
established a Residential Experiment Station in Las Cruces, New Mexico, 

to monitor the performance . of state-of-the-art residential solar 

photovoltaic (PV) systems. This Southwest Residential Experiment 

Station (SW RES) is one of two Residential Experiment Stations funded 

under the U.S. Department of Energy•s National Photovoltaic Program--the 

other is the Northeast Residential Experiment Station (NE RES) 

established and operated by MIT Lincoln Laboratory in Concord, 

Massachusetts. 

This report presents one month of performance data obtai ned from 

the eight SW RES Prototype Systems. Data drawn from the Resident i a 1 

Data System (RDS) appears in several formats. Section 1 includes a 

one-page summary as well as a more detailed hour-by-hour tabulation for 

an average day of the month. In Section 2, energy histograms for each 

Prototype System are provided; they are based on RDS data and recording 

kilowatt hour meters. The histograms also present horizontal and 

plane-of-array insolation data as well as comments that explain data 

and/or energy production anomalies. 

This report is distributed• to the SW RES Consulting Committee, the 

other field centers in the National Photovoltaic Program, the Jet 

Propulsion Laboratory lead center, the Department of Energy (DOE), and, 

through DOE/Technical Information Center, the technical community 

involved in the development of PV energy systems. The objective of this 

report is to disseminate authoritative and accurate information 

concerning the performance of residential PV systems and the typical 

loads they serve. Such timely information is needed by the overall DOE 

PV program to ensure a uniform and correct understanding of the 

performance of the developmental systems. 

Presently eight prototype residential PV systems are under test at 

the SW RES. Each Prototype System consists of a roof-mounted PV array, 

sized to meet at least 50 percent of the annual electric demand of an 
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energy-conserving house, and an enclosed structure to house the 

remainder of the PV system equipment, test instrumentation, and work 
space. A 11 eight of these Prototype Systems were designed and built by 

industry participants in the SW RES effort. The arrays provide de 
energy, which is converted to ac energy by power conditioning equipment 

to service all of the usual loads of the residence. A common feature of 
all the Prototype Systems is that excess solar-generated electric energy 
is fed back to the 1 oca 1 uti 1 ity grid, thereby e 1 i mi nat i ng the need· for 
on-site storage. To quantitatively gauge the ability of the Prototype 
Systems to meet residential load demands, five homes in the vicinity of 
the SW RES, representative of the occupancy and loads found in the area, 
have been equipped with instrumentation that continually measures the 
home•s electrical energy consumption. Telephone lines carry load 
information from these monitored residences to the SW RES, where the 
data i~ assimilated and recorded. One of the monitored houses is chosen 

to command a programmab 1 e 1 oad in each Prototype PV System--thereby 
simulating a typical residential electrical load profile. 

Features of the resident i a 1 PV systems and monitored houses are 
listed in Tables 1 and 2, respectively. 

Figure 1 i 11 ustrates the sequence by which the attached monthly 

data reports are generated from the data obtai ned from the PV systems 
and monitored houses. The hour-by-hour tabulation of information for an 

average day of the month (see 11 Brief Monthly Report11
) and the monthly 

summary (see 11 Monthly Summary11
) are the end products of processing data 

measured every five seconds and averaging it over six-minute intervals. 

The quantities measured at the monitored houses are intended for use by 

both electric utilities and PV system designers. This information will 

be particularly useful in the numerical simulation of PV system 

performance and in determining the system • s abi 1 i ty to meet actua 1 

residential loads. The information concerning the Prototype Systems is 

also addressed to PV system designers and electric utilities, as well as 

to institutional observers and the institutions represented on the RES 

Consulting committees. It is expected that this information will 

provide a basis for understanding the performance implications for the. 

various design differences among the Prototype Systems. 
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It is to be noted that the 11 Monthly Sumrilary11 tabulations are based 

on data obtained for complete days only, where a complete day is defined 

as one where data exist for at least 23 hours. In contrast, the 11 8rief 

Monthly Report 11 is based on data obtained not only for complete days but 

also for days where data exist for le$s than 23 hours. It is worthy of 

remark that when different components and instrumentation in the PV 
system fail at different times, the hour-by-hour tabulations of the 

different physical quantities affected by it are obtained by averaging 
over different time periods. Cognizance has to be taken of this, 

especially in using the 11 8rief Monthly Report 11 to evaluate component 

efficiencies or to do an energy balance (using the hypothetical energy 
flows to and from the utility). 

Additional information on the retrieval, processing, and 

dissemination of data collected by the RDS has been reported in a recent 

DOE pub 1 i cation ent it 1 ed Information Gathering, Data Reduction, and 

Information Dissemination for Residential Experiment Station _Operations, 

(Report No. DOE/ET/20279-141, June 1981) authored by P. Raghuraman and 

E. C. Kern of MIT Lincoln Laboratory. Copies of this publication are 

available through the National Technical Information Service. 

Information concerning the reliability and durability of the various 

residential systems, as well as assessments of their performance 

vi s-a-vis the DOE price goa 1 s and milestones, wi 11 be presented in 

annual reports. 

For additional information: on the photovoltaic system activity at 
MIT Lincoln Laboratory, please write to the address below: 

Solar Photovoltaic Residential Project 

MIT Lincoln Laboratory 

Room D-437 

Lexington, MA 02173 

For additional information on the photovoltaic system activity at 

NMSEI, please write to the following address: 

Information and Education Division 

New Mexico Solar Energy Institute 

New Mexico State University 

Box 3 SOL 

Las Cruces, NM 88003 
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TABLE 1 
FEATURES OF THE PHOTOVOLTAIC ENERGY SYSTEMS 

IN THE SOUTHWEST RES PROTOTYPES 

·Prototype 
System 

ARCO 
Solar 

ARTU 

BDM 

General 
Electric 

Module 
Supplier 

ARCO 
Solar 

ARCO 
Solar 

Array 
Area 
(m2) 

87.8 

53.5 

Motorola 54.0 

General 74.3 
Electric 

Array 
Peak 
Power 
(kWp) 

7.4 

4.9 

4.4 

6.7 

Mounting 
Method 

Direct 

Array 
Tilt 

(0) 

25 

Standoff 45 

Inverter 
Supplier 

Windworks 

Windworks 

Inverter 
Size 

(kva) 

8 

8 

Standoff 35 Abacus/ 6 
Helionetics* 

Direct 26.6 Abacus 6 

Sola rex Sola rex 67.8 · 5.1** Standoff 26 Abacus 6 

TEA Motorola 49.4 

TriSolarCorp Applied 58.0 
Solar 

Westinghouse ARCO 70.8 
Solar 

4.2 

5.2 

5.5 

Rack 26 Abacus 6 

Integral 30 Windworks 8 

Integral 30 Abacus 6" 

"''A DECC inverter built by Delta Division of _Helionetics was installed 
in place of a failed Abacus i~verter on 28 January 1982. 

~kRecent measurements have shown Solarex array peak power to be 5.1 kWp. 
The number shown in previous SW RES monthly data reports is incorrect. 
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TABLE 2 
MONITORED HOUSE (MH) FEATURES 

MH1 MH2 MH3 MH4 MH5 

Occupants 5 3 4 4 2 

Working 1 1 2 2 Retired 
arlults 
(daytime) 

Size/Type 2,060 ft2 2,400 ft 2 2,650 ft 2 1,700 £t2 1,600 ft 2 

of home single single single single attached 
family family family family town 
detached detached detached detached house 

Space Electric/ Heat Electric Natural Heat 
Heating solar pump gas pump 
System 

Cooling Evaporative Heat Evaporative Evaporative Heat 
System pump pump 

Domestic Solar/ Electric Electric Electric Solar/ 
Hot Water electric electric 
System backup backup 

Cooking Electric Electric Electric Electric Electric 

Clothes Electric Electric Electric Electric Electric 
Drying 
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MONTHLY SUMMARY 
(Based on Complete Days Only*) 

SW RES MONTHLY SUMMARY 

Month: January Year: 1982 

METEOROLOGICAL INFORMATION 
Average maximum ambient air temp. (°C) .................... . 
Average minimum ambient air temp. (°C) .................... . 
Average ambient air temp. (°C) ............................ . 
Average degree days (°C day) .............................. . 
Total precipitation (em) ........................... : ...... . 
Average wind speed (m/s) .................................. . 
Average total horizontal insolation (kWh/m2/day) .......... . 

SW RES 
1"3.5T 

-0.38 
6.56 

-11.117 
I. 12 
2.85 
3.44 

MONITORED HOUSE (MH) INFORMATION MH1 
Average total electric energy used (kWh/day) ............... 7~2 
Average electric energy use: sunhours (kWh/day) ............ 39.93 

NUMBER OF COMPLETE DAYS OF MH DATA* ........................... 28 

PROTOTYPE PHOTOVOLTAIC ARRAY INFORMATION 
Average PV DC energy (kWh/day) ............................ . 
Average PV DC energy/rated power (kWh/day/kWp) ............ . 
Maximum array peak power .(kW) ............................. . 
Average array peak power (kW) ............................. . 
Average total tilt insolation: sunhours (kWh/m2/day) ...... . 
Insolation during system on hours/total insolation(%) .... . 
Maximum peak insolation (kW/m2 ) ........................... . 
Average peak insolation (kW/m2) ........................... . 
PV ar~ay efficiency (%) ................................... . 
Average maximum panel temp. (°C) .......................... . 
Average minimum panel temp. (°C) .......................... . 

PROTOTYPE POWER CONDITIONING UNIT (PCU) INFORMATION 
Average PCU AC energy output (kWh/day) .............. · ...... . 
Average PCU AC peak power output (kW) ..................... . 
Maximum PCU AC peak power output (kW) ..................... . 
PCU efficiency (%) ........................................ . 

PROTOTYPE AC ENERGY FLOW 
Average imposed load 5 a.m. to 8 p.m. (kWh/day)** ... : ..... . 
Average energy supplied to utility feed (kWh/day) ......... . 
Average energy supplied by utility feed (kWh/day) .... ; .... . 

NUMBER OF COMPLETE DAYS OF PROTOTYPE DC AND AC DATA+ 

NUMBER OF COMPLETE DAYS OF PROTOTYPE LOAD, UTILITY DATAt 

TSC 
26.24 

5 .OS 
6.93 
5.10 
5.41 

97.61 
1.35 
1.03 
8.52 

36.29 
-2.75 

TSC 
24.58 

4.81 
6.60 

94.16 

TSC 
41:96 
14.50 
32.31 

26 

24 

*A complete day is defined as more than 23 hours of data collected. 
**Load imposed by MH2 - 1 day; MH3 - 12 days; MH4 - 15 days. 

MH2 MH3 
65.13 106.90 
29.82 43.88 

28 20 

sx ARTU 
21':" 49 27.35 
4.21 5.58 
5.13 6.97 
4.28 4.94 
5.17 5.89 

88.31 96.00 
1.29 1.39 
0.99 1.10 
6.69 8.63 

50.54 42.77 
-3.90 -1.81 

sx ARTU 
18:"07 24.20 
3.64 4.42 
4.47 6.20 

82.35 88.27 

sx ARTU 
43."50 40.36 

9.22 13.84 
34.91 30.57 

16 27 

16 27 

SW RES Site Location 
Latitude: 32°17' N 
Longitude: 106°45' W 
Elevation: 1,198 meters 

MH4 MH5 
30.S1 47:26 
13.70 :.!4.46 

28 9 

ARCO TEA BDM 
32.57 20':24 23":37 
4.40 4.82 5.31 
7.95 5.59 5.50 
6.26 4.09 4.96 
5.08 5.13 5.62 

95.00 92.93 99.46 
1.32 1.37 1.33 
0.97 0.99 1.03 
7.34 8.52 7.89 

45.86 37.79 46.50 
-4.46 -3.82 -3.19 

ARCO TEA BDM 
29.56 16.62 i1-:<i8 
5. 71 3.48 4.51 
7.22 4. 74 4.99 

90.82 80.64 90.70 

ARCO TEA <;DM 
36.96 40":70 49:75 
18.84 9.32 8.21 
26.81 33.86 37.72 

23 24 3 

23 17 3 

+A complete day is defined as more than 23 hours of de and ac data available for comparison. 

GE WST 
28:"00 24.44 
4.18 4.44 
7.78 4.01 
5.69 3.97 
5.22 5.41 

89.72 97.44 
1.34 I. 33 
1.00 1.02 
8.03 6.56 

52.32 43.40 
-4.50 -3.19 

GE WST 
23."53 20":31 

4.81 3.36 
6.48 3.50 

82.96 83.17 

GE WST 
41':" 85 35:4"2 
13.25 10.77 
31.23 26.44 

17 12 

17 12 

tA complete day is defined as more than 23 hours of load, energy to utility, and energy from utility data available for 
comparison. 

Notes: No data collected 0800 6 January to 0830 7 January. No imposed load or power to or from utility data 20-21 January 
du~ to syst~mwide t~sts. 

Weather station data collected for only 24 days due to data transmission problems. 
MH3 off-line 11-15 and 30-31 January due to data acquisition/transmission problems. 
MH!I on·line beginning 22 January. 
TSC on-line all month. No data 3, 12, or 15 January due to data acquisition problems. 
SX off-line 21-31 January due to the Abacus inverter failure of 20 January. 
ARTU uu-liiu: .slmust isll uiu•ith. At • .sy fu;;;: bl.:.WI> .:on 20 January during special testing. 
ARCO off-line partial days 20, 22, and 29-30 January due to tripped array circuit breaker. No data 16 January due 

to testing. No imposed load or power to or from utility data 22 January. 
TEA on-line until 30 January. Abacus inverter failure. Off-line partial day 26 January due to data acquisition 

repair work. No imposed load or energy to or from utility data 18-26 January due to bad transducer. 
BDM off-line 1-27 January due to Abacus inverter failure. New DECC inverter installed 28 January. 
GE off-line 22-31 January. Abacus inverter failure. Off-line partial day 21 January for tests (unrelated to 

failure). 
WST off-line 17-31 January due to Abacus inverter failure. No data 7 January due to calibration procedure. 

Insolation data 24-31 January taken from TSC as WST pyranometer was out for calibration. Maximum power point 
tracker malfunctioning most of the month. 
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IIONriiLY HOli.IU .. Y AVl:r."HAG~· 
J~UARY 1~82 

L.OAU liiPOSI::!J UN rHS" PHUrOt"YP£ (&:WHI 
SNb"H.c;r I•OH liACH llUUH. b"t.!JINt; AT LOCAL. SrA.tJDAAIJ TitlE 

s~ o.u o.o o.u u.o ).0 lol7 3.52 3.80 J.S7 2.11 ~.sa 2.~3 2.4o 2.13 1.91 1.78 lo4J 2.~~ 3.94 3.4J v.,l o.u J.o u.o 41.99 

..tsru o.o o.o u.o u.o u.o a.~9 4.zs 4.87 J.•~ 2.~s z.oY J.3a t.9z t.5Y 1.54 t.3~ l.tJ z.l~ J.14 J.l4 o.ts u.o l.o o.o 39.51 
-----------------------------------------------------------------------------------------------------~-----------------------------ARC) OoO OoO ~.0 U.O 0.0 t.bl 4o0b 4.6l 3.00 lo94 lo06 2.~S t.SR 1.49 1.46 1.10 t.,t 2.14 3.37 z.~o 0.12 O.~ >.O u.O 36.07 
-------------------------------------------------------------------------------------------------··---------------------------------rs~ o.o o.u ~.o o.u o.u 1.76 J.sR s.t6 3.61 t.98 1.~7 2.01 2.18 t.6t 1.20 t.41 2.1; z.o~ ~.11 3.51 u.s! o.o J.o o.o 39.15 
-----------------------------------------------------------------------------------------------------------------------------------BOW 0.00 OoO 0.0 0.0 0.0 2.65 2.2~ 2.25 4.14 4.99 a.&4 lo7b lo43 2.14 l.S~ 2.11 Soil 3.17 5.11 5.42 o.sa 0.00 ).OJ 0.00 S0ol6 

~~ OoO OoO OoO 0.0 3.0 lolO 3o77 4ol5 3.R5 2.~7 2.40 2.70 2.51 1.90 lo51 1.38 2.0) 2.16 3.69 3.15 Ool7 0.0 loU U.O 40o20 
----------------------------------------------------------------------------------------·------------------------------------------•sr o.o o.o u.o o.o J.J t.b. l.ls ~.~. l·d1 a.4S a.as l.4s 2.29 a.s~ a.so a.ss •-~l t.ij7 a.ob J.ul o.13 ~.D J.o o.o 33.91 
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UBIEP UON'rHLr R6POi7 POk UONI'rORBD HOUSE 

UON'rNLr HOUHLr AVBRAGB 
~AMUAH¥ l98l 

AHCO - HYPI7rHIIrlCAL BliBRG¥ ro UrtLtrr IF ARCO t'ERB U5rALL80 Ar EACII NH C UNI 
BliERG¥ POH BACH IIOUH Bli,lNG Ar LOCAL S'rA¥0ARO 'rlfB 

BOUH l 3 4 5 6 7 8 9 lU ll ll lJ 14 15 lb 17 18 19 lJ ll l:Z l3 24 'rO'rAL 

------------------------------------------------------------------------------------------------------------------------------------NBl OoO OoO 0.0 0.0 0.0 0.0 0.0 OoOU 0.17 0.37 l.l4 &.67 1.~9 1.77 1.38 0.81 0.11 0.0 0.0 0.0 U.O OoO J.O 0.0 9.53 
-----------------------------------------------------------------------------------------------------------------------------------NB2 0·0· 0.0 U.O u.o o.J u.u U.O 0.00 O.lb 1.39 lo44 2.74 l.8l t.86 lo60 1.05 O.U 0.0 O.o 0.0 0.0 0.0 J.O 0.0 14.311 

UN3 0.0 u.o U.O o.o O.U 0.0 J.O U.u o.tJ U.8b lo38 2.14 2.46 2.55 l.OH lo47 Q.JJ 0.0 0.0 O.u O.u u.u 0.0 0.0 13.42 ------------------------------------------------------------------------------------------------------------------NB4 0.0 o.u o.o o.o J.O U.O 0.0 0.01 Oo4H 1.71 2.82 3.39 3.74 3.05 2.40 1.33 O.J~ 0.00 0.0 UoU 0.0 0.0 J.O o.u 19.32 

NBS o.o o.o o.o u.u u.a o.o o.o o.u 0.1~ u.&s 2.10 3.82 4.55 4.32 3.56 1.83 o.7J 0.01 o.o o.o o.o o.o a.o o.o 

MONTHLV HOURLY AV~kA~6 
~AIIUAR¥ 198;l 

AR'rU- HrPO'rHE'rl~tL ENIIR.Y ro U'riLIIr IF AH'rO WBRB I~SrALLUO Ar EACU NH CKWHI 
BNBHGY FUH H4CH HOUR BWDIM~ AF LUCAL STAWDARO rt~B 

21.71> 

HOUR 2 4 5 6 7 8 9 IU II 13 14 IS 17 18 19 :ll4 I"OI'.&L 

UBI 0.0 u.u UoU u.o 0.3 0.0 0.0 0.00 0.1~ 0.30 O.bb t.uo lo14 1.10 0.99 0.67 0.1~ 0.00 0.0 O.~ u.u .0.0 loO 0.0 

UONrHLr HOfH<Lr Alf6RAG6 
~ANUARr 1982 

~UN- HYPUTH~riCAL 8NEk'Y TO UTILITY IF ~OW WS~~ l~SfA~LSD AT E~CH WH (~WH) 
BNGHOr POR fiAC:H IIOUR E/'J?Hol~ A'r LOCAL SU~IM~U riWB 

HOUH :1 J 4 5 6 7 8 9 10 II U 13 14 15 lb 17 IH 19 ~J H .U 2:1 24 I')I'AL 

----------------------------------------------------------------~-------------------------------------·-----------------------------UBI o.u o.o u.o o.o l.J o.o o.o o.u~.u.oo ~.~o u.77 o.1a loOt 1.14 1.01 o.1z u.ul u.u o.u o.u u.o o.u J.o o.o 5.76 

MB2 o.o u.u u.u u.u o.u u.u .o.o o.oo o.4o o.7& u.79 1.s1 1.53 o.96 o.s3 o.4o o.J~ u.ou o.o o.u o.a o.o a.u o.o 1.z1 

NB3 0.0 o:o--o:o--u:o--a:~-o:o--o:u--o:o--o:oo-o:~o:71-i:4i-o:9s-0:1l-j:6a-i:;;-o:o--o:o--o:o--o:~--D:u-·D:o--i:u--o:o----s:.6 

MH4 0.0 0.0 OoO u.u U.O OoO O.U 0.~4 0.71 0.74 0.74 2.43 2.26 2.04 2.11 1.44 0.67 O.UO 0.~ 0.0 UoO u.o OoO 0.0 13ol9 
----------------------------------------------------------------------------------------------------------------------UH5 0.0 0.0 0.0 0.0 a.u 0.0 0.0 U.O 0.06 Uoll Uo33 1.:13 1.84 1.95 lo73 I.Ob UotJ OoOl OoO O.u O.u U.U ).U 0.0 8.93 

WONTH'Y HO~LY AVBHAGE 
JIUIUARr lll81 

liOUH J 4 5 b 

Gh" - HVPOf"llliTICAL fiNOICUY TO U1'1LffY IF GE lttiR8 HISTALLfJO Af BAL'H tiH ( K~H) 
ENiikGY ,..UH t:4.CH UOUH BNrJI N'; AT LIJCAL STAVOARD Tl WB 

7 !I 10 ll 13. 14 15 16 17 Ill 20 . ~I 23 24 rouL 

MBl o.o u.o u.o o.o o.o o.o o.o o.ou o.ll o.J~ u.74 o.99 1.14 1.22 1.02 o.ss o.o3 o.o o.o o.u u.o o.o u.o o.o 6.19 ---------------------------------------------------------------------------·------------------------------------------M82 0.0 OoO 0.0 ~.0 UoU UoO OoO 0.00 0.2~ 1.2~ 1.92 I.H9 lo84 loll 1.10 0.6~ Ooll 0.0 0.0 o;o 0.0 0.0 ~.0 U.O 10.09 

IIB3 u.o u.u u.u u.u u.J u.o J.o o.o o.o1 o.J~ u.10 1.01 1.:18 1.02 1.19 0.14 0.11 o.o o.o o.o o.u u.u J.u o.o 7.62 

MB4 o.o o.o o.o u.u o.o u.u o.u o.o1 U.4~ 1.4U 2.16 1.J9 2.56 2.16 1.73 1.03 u.l~ o.ou o.o o.~ o.Q o.u J.u o.~ 14.15 
------------------------------------------------------------------------------------------------------------------------------------NBS o.o u.o o.o o.o o.J a.u u.u o.o o.o ~.o u.o u.o o.o o.o o.u o.u u.u o.u o.o o.~ o.o o.o J.o o.u u.o 
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BRIBF MONTHLY HEPORF ~OM MO~lTOHSU HOU$6 

MO~rHLr HOUHLr .VoH.~H 
JAIIIJMU llllll 

SX- HYPOTH~FICAL DNDNYY ro UTILITY IF SX W6RE IYSTALL!O Ar E~CH WH IKWH) 
BNBRGY FOR DACH HOUH HNOIN. AT LOCAL SrA~UARU FI-B 

IIOIJR l J 4 5 6 7 8 9 lll ll ll 1.1 14 15 16 17 lY 19 :10 ll l~ l.l l-4 rur•L 

----------------------------------------------------------------------------------------·----------·-------------------------------MHl OoO uoo uoo u.o ooa o.u o.o OoO u.o5 Oolll o.45 OooJ Oo7l Oo7J o.62 o.31 o.oa o.o OoO Oou uou o.~ Oou OoO 3.71 

---------------------------------------------------------------------------------------------------------------------------------MHl OoO OoO 0.0 OoO Ool ~.u UoO O.U Doll Uo81 1.2. lo40 loll 0.77 0.78 Oo39 O.Oi OoU 0.0 OoO o.u OoO J.O 0.0 6o90 

MH3 0.0 OoO OoO UoU OoU OoO OoO OoO Oo04 Ool4 u.~. Oo7U Ooi4 lol5 Oo~l Oo49 JoO; OoO Oo~ OoO OoU Ooll OoU UoO 4.81 

;;;---o:o--o:o--~:u--o:o--Q:o--o:o--o:o--u:oa-o~u:;s-a:su-a:;s-a:sa-a:;;-a:is-o:;e·o:ii-o:oo-~:u--o:~--~:o-·o:u--;:o--o:o----;:so 

MH5 o.o o.o o.o o.~ o.J u.o o.o o.o o.o o.u u.u u.o o.o a.o u.o o.o o.a o.o o.u o.o o.Q o.o >.o o.o 

MONTHLr HOW~LY AV~k~~£ 
JAMIJAAr 111112 

J.EA - HYPOTH£1:1CAL BNb·H.;Y TO UTILITY IP TP.A IIESRI:i INSTA:.OLb·o Ar EACH 1111 I KWHJ 
6NEiHGY F'OH l:lACH HOUR fiN~Ih(; At· LOCAL STA.YUANO fllf:i 

o.o 

HOUR 3 8 9 10 11 14 15 16 17 19 14 TOTAL 

MHl o.u u.o o.o o.o o.o o.o o.o o.o o.ob o.t4 u-•• o.oa o.bS o.bO 0.44 o.26 o.o) o.o u.o o.o o.o o.o J.o o.o 
Mill OoO OoO Oou OoO OoJ OoO DoO o.o Oo06 Do52 loOJ lo~l lo15 ~o70 o.oo Oo35 OoDS UoD o.o OoU Oo~ Oo~ loO OoO 

MH3 u.o uou Oou uou aoo ~oo Oou UoO o.o3 Oo3U oo•J Uo70 Oo86 1.06 o.97 Oo6H o.a> OoO OoO OoU Oo~ Ooo JoO OoO 

MH4 o.o o.o o.o o.u ~.) ~.o u.o o.uu 0.21 o.~3 t.Jo t.48 t.ta t.so t.t7 o.to o.t7 o.oo ~.o o.o o.o o.~ ).0 o.o 
MH5 u.o o.u u.o o.o o.u u.a ~.o o.o o.o2 o.t7 o.bs 1.47 1.s1 1.13 t.s3 o.94 o.•o o.oo o.J o.o o.u o.o J.u u.u 

IIONTHI.Y HOLHI..Y AVBRA~li 
JAMIJ~r 19Bl 

TSC - HYPV7'HBTICAL. DNtiH.CY TO UCiLITr IF FSC lt'6H!i l.YSTA~L&D AT liACH 'IH ( ICWHI 
BNER~Y FDk EACH HOUR HN~IN~ ~r LOCAL SrANDA~U.riWD 

5o67 

5ol3 

8o74 

HOUR J 5 6 7 8 9 10 11 u 13 lo& 15 16 lR 19 :u l4 TOrAL 

MHl o.o o.o o.o o.~ o.a u.o o.o o.o~ o.tb u.l9 o.97 1.11 1.30 1.24 t.ot o.6s o.ai o.o o.~ o.o o.~ o.o J.o o.o oo95 

~~---~~--~:~--~=~--~:~--~=~--~=2--~=2--~~~~~~~=~~-~=1!-~=~~-~=!~-~~~-~=~~-~=~~-~=~!-~=~~-~=~--~=2 .. 2=~--~=2 .. ~:2 __ ~=~---~2=~~ 
MH3 0.0 U.O OoO OoO OoO UoO OoO OoO Uol1 Oo65 Oo99 lo3J 1o46 lo73 1obY lo23 OoJl UoOO OoO Oo~ UoO OoU O.U 0.0 9o49 

MH4 OoO OoO OoO 0.0 0.0 OoO OoO OoOJ Oo55 1oJ2 Ao16 2o5l lo77 lo39 loOJ 1o2J Ooo&S OoOI Oou OoO o.u OoO JoO OoO 

o.o u.o ~.o o.o ~.o o.o o.o o.o o.tt o.J7 t.aa 2.33 2.91 2.~5 a.s8 t.58 o.s1 o.o3 o.o o.u o.o u.o J.u o.o 

MUllll HLY HOUJ<LY AViillACiC. 
JANUARY 19S2 

tt•sr - HYPOTHCTICAI... f!N~HGr TO UTILITY IF ltST Wb"R6" IVSrA!.LiW AT E.aC!I llfH I J.:St"H) 
liNF:RGY ,..OH fiA.::li HOUH tiN~I!'IG AI" L.OCAL. STA~DA!'fD fltlti 

l5oo&s 

l4o72 

HOIJR !I lll It t.l 14 15 17 lB 19 .u 24 rar.t.L 
-------------------------------------------·-----------------------·~----------------------~·--------·-------------------------------MHl OoO OoO uoO Oo~ aol JoO OoO ~oOO Oo~9 ~o2o& Uo~5 ~o&u Oo74 Oo80 Oo78 Oo59 ~oo; UoO OoJ Oo~ uou OoU )oO OoO 4o45 

QoO uoO ~oO UoO Jol OoO ~oO O.Ou Ool~ 1o09 1oJ9 1o111 1o03 Oo6l Oo56 Oo64 Ool1 UoO Ooll Oo~ Uo~ Oou JoO OoO 

MHJ u.o o.u ~-~ o.o o.~ u.o o.o o.o o.~& O.lb 0.33 u.75 0.86 t.l5 a.7~ 0.44 o.tt ~.o o.~ o.~ o.o ~.~ l.O o.o 
---------------------------------------------------------------------------------------------------------------------MH4 OoO OoO OoO UoU OoO UoU loU Uo01 Oo4J 1ol~ lobo 1o64 1.68 1o49 1oJ6 lo02 Oo17 ~oUI OoO OoO OoO Oou JoU u.o lOo~b 

MH5 o.o o.o o.u o.u u.u ~.u ~.o u.o u.u u.u u.o o.~ o.o o.o o.o o.u ~.o o.u o.o I).J o.o u.a J.o o.o o.o 

'13 



BRIBP MONrBLY HtiPDWr PUR 8DNlrDHBD BOUSE 

NONrBLY BOUkLY AVtiHACE 
JAJIUAIIY llfH2 

ARCU- HYPOTHETIC~~ 6N6kGY VROV UTILtrr IF AHCO rERH I~JrALLBD AT 6ACU WH («WH) 
I:JNIUtGY P'OH litC.:H tiUUH fiN~JN~ AT LOCAL STA.~UARD Tftlfi 

BOUR 3 5 6 1 8 II II) 11 u 13 14 15 16 11 18 19 21 :u ll 

881 2.58 loiS lo68 1.14 loll lo91 lo60 4olf6 loSl 2.15 lo&l lol4 o.9l O.SI lol8 t.39 1.41 4o00 lo06 a.as 2ol6 lo69 lol6 3o4l &9o04 
------------------------------------------------------------------------------------------------------------------------------------881 lo63 lo41 lo4l lo68 lo66 ~.04 lol4 loSS a.~l l.~l Uoll Uo3l Ooll Ool4 loll 1.09 loll 3ol4 lo~O 3.67 3.Jl l.Ol loll lo58 4&oSl 

-----~----------------- --------------------------------------------------------------
883 a.os loSB_~:~!-~:~!.!~~~-!:~!-~:!~-~~:~:~~~:~!-~:~-~:!~-~~-~~~-~=~~-~:!!.~:~!-~:~~-!:!~-~=~~-~=~~-!:~~-~:~!-.!~:~~ 
884 loOl Ool4 Oo65 Oo6l Uo59 Oo6U Oo6S.I.JJ Oo94 O.Ja u.as 0.19 OoOS 0.18 Ooll 0.4S 0.8J lo51 loll 1.98 lolS lol9 lo65 l.JO 12ol4 

886 lo60 loUt 1.03 1.19 lo~9 loSH lo66 6o26 loBI DolO OolO O.UO OoO 0.0 0.0 Oo4l Doll loOI l.4l 1.10 loJ5 t.6j lo8S 1.91 34o06 

MONTHLY HOUHLY AVERAGE 
JAN~ARY llfHl 

BOUR 4 5 b 

4RTU- HrPOT'IlBTICA.t. fiNb'k(;Y f1HUW UTILITF IF Afoll'U WBHB l'IVrA.LLb'LJ ..tr BllCH IIH (K. .. 'II~ 
HN6'HGY I'UR b'A.t;H HOUR b'NOI NG AT LDCA.L STANDARD Tl 'li 

1 R 9 10 II ll 14 IS ... ll IS 19 20 ;u l4 ror•r. 
881 lo46 lo06 loSS lobO loUl lol4 Jo40 4ol3 lo8l lo9H loY4 lo69 lo44 loiS loll lo4S lolj 4o06 lo09 lol9 loll loll JoOl 3o20 59o41 ----------------------------------------------------------------------------------------------MHZ lo6l lol8 l.Jl lo54 4o4b lo9~ lo04 loSS lo4l loll loU] Uoll Ooll lo4l loSS lo3D lol3 JoOY lo84 3o54 Jo59 3o0l lo72 lo6l 50o85 

--------------------------------------------------------------------------------------------------------------------------883 loSS lobi 2o58 aoll 3ol~ 4ola Y.~IIO.QO SolO loll> J.oJ ~.6H lol7 lo05 Oool O.lS 1.1, 4o4~ o.lb 5.~3 t.l7 5.61 Soil loll Ylo4l 

;;;- O.Sl Ool~-~:;s-o:bi·u:;;-a:s;-o:;s-~~~4i-u:3J-0:i8"o:i6"o:Ja"o:2.-u:46-o:7&"i:4i"i:9s"i:96"i:io"i:oi-i:s7"i:i4--ii;it 
885 lo&l DoSS Oo&3 loOl loll lo64 lolY 5oH9 lo8l loll U.Sl Ool9 OoiO O.OS 0.01 Oolb Doli loll 2o59 l.Oij 1.1~ lo3J loll lolS 36.11 

80NrHLY BOUHLY AVERAGe 
JANUAHr IYSl 

UOII - HYPUTHI:TICAL li!III:'RCr PROW UTIL.ITr lfl 8011 a'tiRir lt~Sr•C.t...liU AT EACH WH ( ICWHI 
BNBRGY POH liACH HOCJR IJNCH N:i .tl LOCAL STANDA.RD I' I tiEl 

HOUR l 3 4 5 6 1 8 !0 Ill II 1;;1 ta 14 15 I& 17 IH' 19 2J 21 :U lJ l.f rorAt. 
------------·~--------------------------------------------------------------------------------------------------------------------881 lolS lo40 U.YS o.ll loll lol5 1.60 3oS3 4o45 2.84 1.~1 lo65 loOl loS7 O.lS lo33 1.97 So40 3ol5 loBO loJU 2ob9 loll 2o3l 5lo64 

--------------------------------------------------------------------------------------------------------------------MH~ lo29 lo04 Oool Oo91 0.57 ~.91 Oo68 Oo85 O.Jt Ool4 lo49 Oo9l Oo55 loUD t.YB lo94 OoS~ t.6l lo6l 2.21 3.00 1.5~ lo3b loOl 19.19 

8Hl o.6a o.HB-o:;i·i:D5-i~55·i:;;io:l~i"2:4;-o:i1-o~~i-o:o--o:oi-0:17-o:o--i:oiii:o;·;:;&ii:47ti:5;·5:;;·;:9&-;:;;-u:8u--u;~;; 
--------------------------------------------------------------------------------------------------------------------~-MH4 Oo99 OolB 0.51 Doll> Oo45 Oo6Y VoSS Oo51 Oo55 0.11 Oolb 0.01 Ooll OoOl 0.00 0.09 Ooll 0.85 Oo9l lol6 1.18 loll lo06 loll 15.46 

MONrHLV HOUHLr .tV6RAG£ 
JANUARY l9H:l 

IIOUI< l J s .. 
G6 - HYPOTHiiriC.4.L EiNRRc;r !'HOM UTlLITr IP CB W'liRB INSrAl.LliU A.T EACH ltll ( A:-'11) 

ENBHGr ~OH ~~CH HUUH liN~~~~ A.T LOCA.L STA~DARD TI'B 

1 9 10 II ll 14 15 lb 17 18 19 ~I l3 l4 ronr. 
BHl loSO lo24 loBl lo92 ~.4~ lo95 a.ou 5.05 4oll 3.1~ lol4 lo90 lo61 lol4 l.lS 1.6S 2.9j lo88 lo9l loll 2.21 loli 3.23 3o4H 6lobl 

8Hl 2.06 1.9s-;:i;-;:;;-i:i9"i~i;-~:48"4:5o-i~sz-l:il-u:74·o:;;·o:59"1:6i-l:a5·1:5i"i:7j·~:83·;:•i·;:;;·;:;;·;:;i·;:;;-i:9o--57:77 
1183 lo38 J.Ol loB& lo89 4ol0 5o41 BolO 8o79 S.~l 3o4l 2.~b 3.U4 lol5 lol4 1.16 1.40 2.S3 4oll bo46 5.66 Soli 6ol5 o.S~ 1.94 8Ho5l 

885 u.o o.o o.o o.o o.~ u.o o.u o.o ooo u.o o.o o.o o.o o.o o.o o.o o.u u.u o.o o.o o.o u.o J.o o.o o.o 
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9L 

-~~----~:~--~:~--~:~--~:~--~:~-~:~--~:~--~:~--~:~--~:~--~~--~:~-~~--~:2~:~ __ !:!__~~-~~--~=!--~~~--~:~--~:~-~:~~ s••st tn•t •t•t ~r·z ~r·t sr·r ct•t ~,., to•• •~·o ~c·o Rt•o tt•o •q•o ~•·n r.r.•o ts•o ~£·t ~q·n rq•n ·~·o t~·n F9·~ et•o 8t•t •R• ----------------------------------------------------------------------------------------------------------------- oa·coa os•t 9~·~ ~9·s t~·~ ~•·s tr·s ~t·• rt•r rt•t r~·• tc•t rF.•t ,, •• ~q·c ts•r. 10•9 t9•t r.s•t tr•s ·~·~ •••t oq•r tv•• oc•c cR• 
--------------------:---·----------·---------------------------------------------··----... -------------------------- L8·as so•t t1•c rt·c Rs•t •t•r. 9s•c cE·c te•z Rr•• 11•t cr•t 10•1 sq·o ~s·" lt•o LL•t r.t·~ 66•c ot•c rs•r ~··• t~·T 19•1 99"1 r•• 
-----------------------------------------------------------------------------------------------------------------------------------

Z:RBT AlllfllNI'r 
H9YMSA~ A?~OH A7H~n• 

c~·Tt ~t·• c~·• ~o·z 66•1 rR·l co·z 1t•1 ~t·o z:~·o 81"0 or·o c••o ~t·o 1c•o s•·~ l&•o t1•1 R4•n Es•o qq•o 14•o 69•o TL•o 4R•o tRR 
et•6s tt•z LH." F.••s qq•" 9t:•s zt•9 to•• tt•t rs·o t9•o ts•o s9•1 19-r" •c·z qs•z ss·• •t•ntta•e. ~$·t •$•t ro•t •t•r Lt•r. r.s•t £R• 
;;:;;--;;:,-;s=i-si=£-c<=£-;i:[-;;:r-6n=£-;;:i-il=l-sr.=t-8t=J-IS:O-;s:o-6~-o-ii=l-r;:~r.c:c-so:£-si=i-;;:;-;;:,-r;:i-~~;; 
tt•Ls ot•c co·r £9•t •c·r 61•z 11•r •8·c sr•r 9t•J or•1 sn·• sc·• Ls•1 ct•l oR•t c9•c tt•t rc·c ss·z: T6•J 9t•T ~s·T co·z: •••t ••• 
----------------------------------------------------------------------------------------------------------------------------------- 1 UOJ tz C t rr. 1r Ot 61 81 L I 9 I 51 t I r.1 t I II 0 I II 8 L q S t r. t !!nOR 

311 I.J nHYfiltY.JS 'n':>tl? .IY fJit 1(JN!J HnOH R:n:s~ ,(l:J JC~H!JNH 
(HAl") Hlf ll:lYS ~y 03'1"1l'.IS1til SIIB.fl .:lS.& !ll A~l"ll.ln lfOII.d A~t11Ut.9 ?J':"Jl.I.!IH.&OJA.H-:JS.l 
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SECTION 2 

ENERGY HISTOGRAMS FOR JANUARY 

Source of data is RDS and recording kilowatt hour meters. Comments 

on each histogram explain data and/or energy production anomalies. 
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MONTHLY TOTALS: 

RR:O Januar y 1982 
'AVE·RAGE/HEIGHTED l3:l 

t£TER VFLLES - ~ 

INVERTER OUTPUT ( KW-t> 
TOTFL DAILY AVC . 

F'ROrt t£TER 84 l 27 , l 

7H 26.6 

RDS RERDU'4GS - 0 8'X OF' AVAILABLE 
SOLAR ENERGY 

IN50L.RTION<K .... A1'1Jt2) 
TOTFL DAILY AVG . 

TILT 137.93 4.93 

HOfUZ<::IiTRL 92.9 ].32 

RRTU January 1982 
I'"::TER READINGS - Ea AVEf<RGE:/WEIGHTED ~ 

't£TER VFLLES - ~ ROS RERDir~S - 0 8:< Of'" AVAILABLE 
SOLAR ENERGY 

INVERTER ::t.ITPUT C Kl+f) INSOLATION<K.....,Hii!t2) 

MONTHL Y TOTALS: TCTfL DAILY AVC . 
f"R0t1 t£TER i'22 23 .3 

TOTFL DAILY RVG . 
TILT 159.96 :1.68 

f"RO" RDS 632 22.6 HORIZONT=tL 92.9 3. 32 

-ITIIIIl 

-ITIIIIl 

ARCO - January 1982 

COMMENTS: 

' NO '~ RDS llATA 

l+IEN I"ETER READINGS SPAN NORE THAN ONE: DAY, YR...UES ARE OETER,.lf€D 
BY WEICHTlt«: WlTH RDS DATA IF =Ff'LlCAa.E OR 9Y AVERAGING . hHEN 
THE S'fSTEM OUTPUT ~t1ETER fi"{{) / (R RDS VFLL£5 I ARE EOLA.. TO OR GREATER 
THAN THE VALUE CALCU-ATED FOR ll-£ ' " Of: AVAILABLE SOLRR Et£RGY ' 
REFERENCE , THE LATTER ~R.L£ IS REPRESENTED BY A SINGI...£ HORIZONTAL 
LU£ IN Tt£ COLl.H-1 \ SI IN 14-t[CH [T IS THE LESSER VALLE. 

DATE 
t-s.? .a 
I-2B , 21 
1-22 
1-29 
I-3B 

NO RDS DATA DUE TO HP9845 PROBLEMS 
I-V CURVES TAKEN. 

INVERTER DOHN FROM 1210 TO 1339 
CIRCUIT BRER<ER TRIPPED AT 1129 
INVERTER RESTARTED AT 121!0 

ARTU - January 1982 

COMMENTS: 

' ND ' -f'll) RDS DATA 

I+IEN t£TER RERDU«<S SPAN MORE THIN ONE DAY, YfLl..€5 ARE DETER" I NED 
BY L£ICHTI~ WITH RDS DRTA If FFPLICAB..E OR BY AVERAGING . l-liEN 
THE SYSTD1 OUTPUT CHETER FliD/OR RDS VR.l.ES) fRE EQI.R.. TO OR GR£RTER 
THAN THE Vfi..UE CA...Ct.J....ATED f"OR lt£ ' " OF AVAILAIL£ SOLAR ENERGY • 
REFERENCE . THE LATTER YFLL£ IS REPRESENTED BY A SJNQ...£ HOfUZONTfl. 
LINE 1"4 Tt£ COL.lJ1NCSl IN l+tiOi IT IS n.E LESSER YRLL.E.. 

DATE 
1-6 , 7 , 8 NO RDS DATA DUE TO HP9845 PROBLEMS 
1-20 INVERTER DOWN DUE TO BLOWN FUSE 



N 
0 

BDM Januar y 1982 
P-ET£R RERD[I'I.CS - Ea RVERAGE/ I£[QHED ~ 

t£T£R: VFLI£5 - tiS1 

INVERTER OUTPUT ( K:io*t) 

. MONTHLY TOTALS: 
TOTfL MIL't AVC . 

f"RO" HETER: SS 2.!. I 

•• 

~ 

I .. 
3: 
~ 
~ 

1-
:::l " (L 
1-
:::l 
0 

ct: •• 
w 
l-
et: 
[,_ 

> z 11 
H 

67. z 2 . l7 

General Electri c 
1-ETER READINGS - ~ RVERAC:;[:/I£[QHED ~ 

METER VFI..I..ES - t:2f 

ROS RERD[NGS - 0 8:< Of" AVAILABLE 
SOLAR ENERGY 

INSOLRTION<K~•2) 
TOTfL DAILY RVG . 

TILT U8 .75 :!.41 

HORIZCNfRL 92.9 3 .JZ 

January 
ROS RERD[NCS - D 

1982 
8 :< Of" RVRILRBL£ 

SOLffl ENERGY 

-[[]!Ill 

-[[]!Ill 

DATE 1 2 3 4 5 6 7 B 9 lB 11 12 13 14 15 l& 17 18 19 29 21 22 23 24 25 26 27 28 29 3B 31 
DAY f' Si!il.IM T WTHf' Si5UM T WTHf' ~QJM T WTI-tf' Si!iiUM T WTHJ:" SQJ 

~~!~ ~~~ ~~~ I~~~~~~~ ~1" .. 1 .. "I"~~~~~~~~~ ;;1:::: ~~~ ~~~ ~~~ ~~~ ~~~ -:1~ ~~~ ~~~ ~~~ ~~~ ~~~ ~~~ ~~~ ~~~ ":1~ ~~~ ~~~~~~":I~ 
9
~ .~.M~M~M~~ZZZZZZ•~~~-- • •mM~~~~~~~~m~ • •M NU~~M~·~·~•w•m•~"MN~•~M 

~ INVERTER OL TPUT oa.•n I tNSOLATICt·HKif-Vt1n2 l 

MONTHLY TOTALS: F'RO" HETER T~;:- DAr~; .~· TILT J~~~s ""i:~RVG 
F"RO" RD5 392 l<t f HORtZONTRL 92.9 J. JZ 

8DM - January 1982 

COMMENTS: 

' UD ' -NO RDS DATA 

hHEN f-£TER RERDINC S SPAN f"10RE T~N ONE DAY, Vfi....LLS FRE DETER" I NED 
BY I.£IGHTII'IoC WITH RDS DATA rr APPLICAa.E OR BY AVERAGI NG. WHEN 
THE SYSTEM OUTPUT <t£TE R R'IID/OR RDS VFLI£Sl ~ EOLR.. TO OR GREATER 
Tl-1~ THE VALUE CPLCLLATED f'OR: THE ' >.: Of' AVAILABLE SOLAR ENERGY ' 
REF'ERENCE , THE LATTER VALL£ IS REPRESENTED BY A SINGLE HORIZONTAL 
Lit£ IN THE COL.UMNCSl tN ~UCH IT 15 THE LESSER VALL£. 

DATE 
1-6,7,8 
1-20,21 
1-28 

NO RDS DATA DUE TO HP9B45 PROBLEMS 
POAC orrLINE 

NEH DECC JNVERTER ACTIVATED AT 1340 

General Electric -Januar y 198 2 

COMMENTS: 

' ND ' -NO R0S DATA 

~EN f-£TER RERDINCS SPAN 110RE THAN ONE DAY , VALUES FRE OCTCR"lii£D 
BY hEIGHTINC WITH RDS DATA tr APPLICAB..E OR BY AVERAGING . ~EN 
THE SYSTEt1 OUTPUT Ct£TER fl'm / OR RDS VR..I.ES l ~ EOLR.. TO Cllll GRI:RTER 
Tl-1~ THE VALUE CFLCLA...ATED f'OR TI£ ' Y. OF' AVAILABLE SOLAR EI'£RGY ' 
REfERENCE , THE LATTER VFLL.E IS REPRESENTED BY A SI HGL.E HORIZONTFL 
LINE IN TI-E COLLHHSl IN I+UCH IT I S THE LESSER VALLE. 

DATE 
1-6 , 7,8 NO RDS DATA DUE TO HP9B45 PROBLEMS 
1-22 INVERTER rAILED. r OUND o rrLINE AT 1220 



Solare x 
M[fER READU>IGS - ~ RVERAG£/MEIQHED _ ~ 

I"£TER VALLES ~ 

IHVE:RTER OUTPUT (KWH) 

January 
RDS READINGS - D 8:< Of'" A'IA[LABLE 

SOLAR ENERGY 

INSOLAT10N(KWH/ MU2 I 

MOtHHL Y TOTALS: TOTAL DAILY AVC . 
rROI"' t1E:TER 328 19 . 6 

TOTAL DAlLY RVG 
TlLT 139.75 4.99 

!L61 1-KJRIZONTAL 92.3 3.32 

TER - Januar y 1982 .. 
/"El ER READUIIGS - ~ ::t\I'ERRGE/ HEIGHTED fa 

ROS READINGS - 0 8::C OF AVAILABLE 
METER VALUES - SOLAR ENERGY 

~ 

I .. 
::;:: 
~ 
~ 

1-
:J •• a.. 
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= :J 
0 m [illm][ 11111111111111111 
ll: •• 

m 
I4!Wll 1:!1 
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ru > z ll 
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I r~ iJ.lm ~ !i! !i! 'il 
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DATE I 2 3 • 5 6 7 • • 10 11 12 13 14 15 IS 17 18 19 29 21 22 23 24 25 26 27 

- [[Jj]] 

-[[Jj]] 

~ 
I 

28 29 39 31 
~ r- !i050UH T WTH 'F SiQJM T WTHf" Sigj"4 T HTHf" Sig,jl'l T WTHF"' SiQJ 

:~~ ~~~ :::1~ al~· ~~~ ~~~ "Ia "I" "I"~~~~~~~~~ ::1~ ~~"! :::1~ ~~!l ~~::: ~~~ ~~~ ::1~ ~~~ ~~~ ll~~ ~ ~ ~~~:I~~~~~~~~~~~~~~~~~~~~~ 
~~ -·-··-~ ---········----. ···--······--. ·-·········-·-··-··-···· 

INVERTER OUTPUT (t(&,.f-t) I (NS0LAT10NCKlofoi/!'tl!t2) 

MONTHLY TOTALS : FP.O" HETER r~~':- DAr~; ';'c. TILT ~~J~2 ""!~;,RVG 
F"ROI"' RDS '1W li 9 HORIZONTAL 92. 9 3 . 32 

Solare x -Januar y 1982 

COMMENTS: 

' NO '~ RDS DATA 

~EN t-ETER READINGS SPAH MORE THAN ONE DAY, YFLlJES ARE OETERI"'H£0 
BY WElGHliNG W1 H RDS DATA lF APPLlCABLE OR BY AVERAGING . hi-lEN 
THE S YSTEH OUTPUT CHE:TER ~D/OR ROS Vfi...UESI ARE EQUFI.... TO OR GREATER 
THAN THE VR....UE CAL CU....ATED f"OR Tt-£ '>.:" 0£ AVAILABLE SOLAR ENERGY ' 
REfEReNCE, THE LATTER "' FLUE 15 REPRESENTED B'f A SINGLE HORIZONTAL 
LINE IN THE COLLHICS I IN H-t[CH [T 1S THE LESSER VALl£. 

DATE 
1-6,7,8 NO RDS DATA DUE TO HP9845 PROBLEMS 
1-20 INVERTER FAILED AROUND 1200 HRS . 

TEA - January 1982 

COMMENTS: 

' NO '.....f'IIO RDS DATA 

... EN I'ETER READINGS SPAN MClRE THAN ONE: DAY, YALUES ARE OETER"INE:D 
BY l-E:IGHTlNG WITH RDS DATA If APf'LlCAB...E OR BY AVERAGING . ~EN 
THE SYSTEM OUTPUT CHETER ~0/0R ROS VR...UESl fRE EQLFL TO OR GREATER 
THFf\1 THE VALUE CALCll....ATED f"OR Tt-£ ' >.:" or AVAILABLE SOl..AR ENERGY' 
REfEReNCE , THE LATTER YFLLE 15 REPRESENTED BY A SINGLE HORIZONTAL 
Lit£ [N THE COLL.MHSl [N H-tiCH IT 1S THE LESSER VALLE. 

DATE 
1-3 
t-6, 7 ,8 
1-21 
1-2S 
1-30 

DATA INVALID DUE TO. RDS PROBLEMS 
NO ROS DATA DUE TO HP9Bi5 PROBLEMS 

I-V Ct.J;·VES TAKEN 
INVERTER DOWN J-4 HOURS rOR REPAIRS 
INVERTER FAILED. FOUND OFFLINE AROUND 



N 
N 

Tr1SolarCorp - January 1982 .. 
f'ETER READitlk:S - ~ AVERAGE:I WE[QHED _ ~ 

ROS READtNCS - 0 8:< OF AVfULABLE -UIIIIl NETER Vfi..LES SOL AR ENERGY 

~ 

I •• 3: 
y 
~ 

1-
:::J 2 1 

IL I= 
1-

F" r :::J 
0 f: 
0::: <I 

w 
1-
0::: 
w 
> z II 

H 

~ !I !I !l r~~ ~ ~ I 

DATE I 2 3 • " • ' • • 18 l1 12 13 ,. ,, 
16 " 18 19 29 21 22 23 2< 25 26 27 28 29 39 31 

1:AY f' !iOQJM T WTHf' !iWH T NTHF" 1;5illl'l T HTHF" 5i!ii.JM T WTNF"" !iSU 

~=:!~ ~~~ ~~~ I~~~~~~~ I I I ~~~ ~~~ -:1~ AI:;,:~~~ ~1:: .. 1~ ~~~ ~~~ -:1~ ::!1~ 1"!1~ ~~~ ~~~ ~~~ ~~~ ~~~ ~~~ ~~ ~ ~~~ ~~~ ~~~ ::llli 
~i ----~-----~~~~~~------· ··-·····-·-··. ····-·-·····-·-··----·-·-

MONTHLy TOTALS: ......," J£T(R T~~~ [FI[~! . ':"' · TILT :~:~3 ··~:~. AVG 

INVERTER OUTPUT (1041) I INSOL.RTIONCKWH/11i!Jt2) 

FRO" RDS 612 C!i.:J HORIZCI"rRL 92.9 3.32 

DATE 
DRY 

West 
I'£T£R RERDINCS -l:a 

nghouse 
RVERAQ:/ l£IQ-ITED ~ 

t"ETER VFLI.ES - 9 

INVERTER OUTPUT ( Kl+f) 
TOTAL DAILY AVC . 

MONTHLY TOTALS: F"RO" t'ETER 298 9 .S I 

232 B.ZS 

Jant....ary 
RDS RER!l iN;S - D 

1982 
8:< OF" RVAlLAEL£ 

SOLAR ENErcGY 

tNSOl.ATIONCKI.H/Miilt2) 
TOTAL DAlLY R\IG . 

TILT 1<48.42 S.3 

~IZONTRL 92 . 9 l.JZ 

-UIIIIl 

Tr1SolarCorp- January 1982 

COMMENTS: 

' ND ' -NO RDS OATA 

"**EN I"£TER READINGS SPAN MORE THAN ONE ClAY, YFLUES ARE OETE:R"lt£0 
BY hEIGHTlNG UJTH RDS DRTA IF APPllCAB...E OR BY AVERAGING . l-lotEN 
THE SYSTEM OUTPUT Cf'ETER AND / OR ROS VR..UES l ARE EQLA... TO OR ~RTER 
THFV'ol THE VAL UE CFLCU..ATED FOR THE 'Y. or AVAILABLE SOLAR EI'£R'GY' 
REFERENCE , THE LATTER YfLL£ IS REPRESENTED BY A SINGLE HORIZONTFt­
Lit£ IN THE: CCLLHHSl IN WHICH IT I S THE LESSER YRLL.E . 

DATE 
1-3 , 12.15 DATA INVR..!D D..E TO ROS PROBLEMS 
1-6,7,8 NO ROS DATA DUE TO HP9845 PROBLEMS 

Westinghouse- Januar y 1982 

COMMENTS: 

' ND ' -NO RDS DATA 

~EN t£TER READINGS SPAN MORE THAN ONE DAY, YfLL.I[S ARE DETER" I NED 
BY 1-EICHTINC WITH RDS DATA IF FFPLICAK.E OR BY AVERAGING . l-lotEN 
THE SYSTEM OUTPUT Ct£TER FHDI OR R05 Vfi...L£5 l ARE EQLR... TO OR GREATER 
THFV-1 THE Vfl..UE CFLCLLATED F"OR n£ ' " OF AVAILABLE SOLAR ENERGY ' 
REF"ERENCE , THE LATTER YFLLE IS REPRESENTED BY A SINGI...E HCIRIZONTfl.. 
LII£ IN THE: CCLUI'fiCSI IN "*itCH rT IS THE LESSER VALl£ . 

DATE 
POOR HRXIHUH POWER TRACKER <HPTl OPERATION ALL MONTH 
1-4 NEW MPT INSTALLED 
1-6, 7, 8 NO RDS DATA DUE TO HP9B45 PROBLEMS 
1-1 7 INVERTER FAILED AROUND 0900 




