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GUDDU 600 MW COMBINED CYCL{= POWER PLANT
CONTRACT NO. 391-0473-C-00-3045-00
TASK ORDER NO. 848

PLANT POWEP, AUGMENTAT!ON USING
INLET AIR EVAPORATIVE CCOLERS

ANALYSIS OF ECONOMIC INTERNAL RATE OF RETURN

Introduction

The Guddu 600 MW Combined Cycle Power Plant consists of two
General Electric STAG Units. Each unit includes two GE Frame 9 gas
turbine-generators, two vertical forced circulation heat recovery steam
generators and one tandem high/low pressure double evhaust steam
turbine-generator. The plant commenced simple cycle cpuration in 1986
and has been operating in the combinad ¢ cle mode since 088,

The power output of a gas turbine is joportional to the mass flow of
combustion air which is passed to the tuiiisic by the comipressor. As the
amblent temﬁerature increases, the turtine power oulput decreases
because of the reduced air density and consequential decrease in air
mass flow through the compressor. Thierefore an increase in power
output will result if the gas turbine inlet #ir temperature can be lowered
below the ambient air temperature. In o combined cycle plant the steam
turbine output will also increase becaus: of the increas: in gas flow
through the heat recovery steam gencriiors. The outpu! of the Guddu
gas turbines is limited during the hot scacurn (April to Octob-r by high to
extremel}l high ambient temperatures. sients in exc S 357C are
normal during the hot months and ter as 45°C are

ratures as high
sometimes experienced. The fairly fow aimbient relative humidities at
Guddu during the summer render evagoritive cooling of the gas turbine
inlet air an attractive means of increasing .!ant output.

The power increases which can be anticiuated with inlet air »vaporative
cooling at Guddu, the equipment requircd. and the capital ar operaling
costs of the retrofit installation are addr.zsed in an earlier Ginbs & Hill
report (reference ). A simple analysis iovented in that resori indicated
that the alr cooler installations would b cost-effective. Howvever, there
are many individual plant usage and plant site climatic factors that result
in considerable variations in the econcic benefits obtaincd from the
use of evaporative coolers. This variability indicated the desirability of
performing a more comprehensive an:iysis ulilizing tiw extensive
economic, operational and climatic daiz which are avaiable for the
Guddu installation.

This report has been prepared as a response to requesis &y the United
States Agency for International Develcpiniont (USAID) and ti~ Pakistan
Water and Power Development Authority (WAPDA) that Gibbs & Hill
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prepare an analysis of the economic internai rate of return {EIR) which
would rasult from the installation of evaporative inlet air coolers on the
Guddu 600 MW Combined Cycle Power Plant gas turbines. The report
is Intended to assist USAID and WAPDA in assessing the economic
benefits which would result following the installation of evaporative
coolers at Guddu.

20 Methodology

2.1 The methodology employed was based on a conventional £IRR analysis
formatl sultable for tax exempt business entities such as WAPDA.
Although WAPDA is not subject to corporate income laxes it is
responsible for the payment of customes duties and ralated taxes on
imported equipment. This was accounted ‘or in the analysis.

2.2 Several of the key parameters which cuiine the EIRR calculation are
subject to daily, seasonal and annua! variations. Climatic conditions
(s(;)ecifically wet and dry bulb ambieni .. seratures) are o cnamiple. In
addition there are variations in schedu: ! and forced ouiane rates and
the economic dispatch loading of ihe mant. These three variables,
climatic conditions, plant outages and c:curiomic dispatch reguirements,
determine the actual internal rate of retur: (1i4R) which wouid result from
the use of gas turbine inletl air evaporalive coolers.

3.0 Input Data and Assumptions

3.1 The following data and assumptions wers i:sed in the analysais:

3.1.1 Meteorological Data

There are no detailed meteorological datz available for the Guddu site.
Extensive data for the Pakistan Government Meteorologica! Station at
Rohri were obtained by G&H personrz! based in Pakistan. Rohri is
situated on the left bank of the River Indus opposite the city of Sukkur
and is about 150 km. south of Guddu. Rohri expericnces a climate
which is very similar to thal of the Gu Pdata were
therefore used for the analysis. The b iata consist ¢! bulb and
wel bulb temperalures taken every tl ouis over a twelve month
period (5,840 readings). The dala the procescing methods
employed are presented and discussed ii: Appendix A,

warea, The Rol

D

Monthly averages of dry bulb temperatue, wet bulb temperature and
relative humidity at Rohri ovar the period August 1989 to July 1990 are
shown in figure 1. Dry bulb temperatures peak during th= months of
May and June. The wel bulb depressivii {i.e., the difference belween
the dry and wet bulb temperalure) rezii=s a peak in hiav. decreases
through August and incraases to reach 2 lesser, secondary peak in
October.  The reduced wet bulb depression (ie., higher relative
humidity) over the period from July i September is aitibuted to
monsoon effects, although Guddu itseifl is outside the monscon rainfall
area. The seasonal variation in the dry‘vet bulb temperature difference
is of interest because the power increas= which can be obtained from
evaporative cooling Is proportional to wet bully depression.
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3.1.2 Power Increase Allributable to Inlet Air S 2porative Cooling

The method by which the power incruites attributable o evaporative
cooling were calculated is discussed in coeii in Appendix [>. Combined
cycle power plant base load outpit +o:f plotted aguirt ambient
temperature using data obtained from i plant operalions logs (see
figure 2}. The slope of the straight line r:iationship obtained is in close
agreement with data provided by Gengral Sicric.

vwer outputs with inlet air
srature, the power output
o is defined by the power
ure.

This relationship can be used to calculal: »
cooling, since, for any given ambient ‘wim
which can be obtained from inlet air cooli
outpul corresponding to the cooled air crig.r ot

A computer model was developed to ciicticie the incroasus in power
output which can be achievad through cvincrative cocling. The model
uses the power oulput-tempsrature relalicieins discusse=c above and is
based upon the assumption that the cviorative coolers opsrate at an
bfficiency of B0 percent, (i.e. the inlet air is cooled by £0 percent of the
wet bulb depression. It might be noted ti:l & 80 percent effiziency was
used in the reference 1 report. Althougt: thiu eificiency can be achieved
“with new media a more conservative approach: is considered appropriate
for the present analysis). The mode! alzo cunts for thie liaht loss in
efficiency resurting from the increase in in'! r prescure diop caused by
the evaporative media.

e

Calculated Increases In base load power outrut for each monih over the
year for which meteorological data were obtnined are shown in figure 3.
These increases are on the basis of avarine monthly diy s wet bulb
temperatures. A typical daily power ing : curve is showr in figure 4,
The calculated average yearly power in~rense, on the bacie of o base
loaded &Iant and without consideration ¢i cuiznes and pover redustions,
is 14.0 MW, _

3.1.3 Cost of Gas Fusl

The tost of the gas fuel required for th« qeneration of the additional
powsr obtalned through inlet air cooling .5 taken to be 0.119 Rs/KWh.
This Is the figure for Mari gas, as utilized by the Guddu Cominned Cycle
Plant, quoted by the  Asian Develepment Bank in thieir Project
Completion Report (reference 2).

344  Plant Outages

Plant outages were based on plant dai: ior the year 1984-1990. The
cumulative outage rate was 10.9 percent which is in line with U.S.
experience. I should be ‘noted that the loss in oulpu! is somewhat
greater than that suggested by the 10.¢ porcant outage figur: since the
loss of oulput from a gas turbine resultz in the loss of 50 percent of the
output from the associaled steam turbin-. This was accounte for in the
analysis. The oulage dala are present: in Aopendix G Piast outages
have the effect of reducing the calculat.t ;- or v average ;oo increase
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3.1.7

of 14.0 MW (for a plant which is base loaded 24 hours a day throughout
the year) to 12.1 MW.

Economig Dispatch Loading

The power increase potential provided by the inlet air coolers is not fully
utllized during those periods when plant output is reduced for economic
dispatch purposes. Power reductions due to economic dispalch result in
a further reduction Is the calculated yearly average power increase from
12.1 MW to 10.2 MV,

Capital Cos{ of Equipment

The cost of the Installation, as estimated in INovember 1990 is presented
In reference 1 and is as follows:

Equipment delivered CIF Karachi $3,934,000
Supervision of installation $90,000
Inland transportation, local

supply and erection 5. 26,820,000

On the basis of data for similar imporicd equipment it is assumed that
WAPDA will be required to pay import duties at 17 percent of the CIF
cosl. Using an exchange rate of 22.0 Pakistan rupees per U.S. dollar
the esltimated flotal capital cost, including import duties, is Rs.
130,061,000.

Loss of Revenue During Construction
It was assumed that the retrofit work il be timed to coincide with the

gas turbine shutdowns for annual maintenance. There wiii theratore bo
no loss of revenue altribulable to the evaporative cooler retrofit aclivities.

Operaling and Maintenance Costs

The annual cost of replacement evaporative meadia is $44.000 (reference
1). This figure is increased by 17 percernt to account for import dulies
and taxes. The annual rupee cost of repiacenent media is therefore Rs.
1,130,000.

The power required to pump the evancitive media water is about 60
kW. Per WAPDA advice parasitic electrizity coste Rs. ©.35-KWhr, The
annual pumping cost is therefore Rs. 10C,GC0.

It is assumed that the existing plant maintnance sti!f need not be
expanded on accounl of the cooler mstailation and theridore plant
slaffing costs are nol incieased.

The annual operations and maintenance cost is therefore estimated o
be Rs. 1,320,000.
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3.1.9 Interes! Rate

The interest rate on borrowed funds was asuwumed 1o be 11 percent.
This is the rate on loans made to WAPLA oyt Government of
Pakistan. It was assumed that no interest payinionts on principal are due
until commercial operation of the evaporalive cocisis, after which the
loan would be repaid over 20 years. No grace ;oricdd veas assumed.

3.1.10  Discount Rate on Future Savings

The discount rate on future savings was taken as 10 percent. This figure
was provided by WAPDA.

3.1.11  Value of Additional Electrical Output to WAPDA
A value of 9 Rs/kWh of additional output has been assianed. This value
was furnished by WAPDA and is a constani, i.e. it does not vary on a
seasonal, daily or hourly basis. It is an extremaly Linh value because it
includes. the value of the social bene U3 Lo coundry and people of
Pakistan as well as the value of the addition! revenus to WAPDA. For
EIRR analysis purposes the value wis divide:d into o components, 8
Rs/kWh for social benefit value and 1 Ro i\ for reverus value. The
revenue component was escalated nc diccussed in the following
sub-section.

No value was attributed to the additionsl capacity availabie from the use
of inlet air coolers because of the alreaay very hich rupee value of
additional output.

3.1.12 Escalation

It was assumed that the November 1900 capitni cos: estimate presented

in sub-section 3.1.6 and the O&M cost provented i sub-section 3.1.8

would escalate by 5 percent prior to c.ocution of o coniract for the

turnkey supply of the installation. 6 peicent per annum escalation in the
4

value of additional revenue to V//iPTDA g in aperatons  and

maintenance costs and fuel costs was oo ! over e useful life of
the cooler facility.

3.1.13 Useful Life of Installation

e thie loan term
1t ostraight line
iztun for the first ten
on i iator years.  This
torms, as was
toan s at a lower

LV

A 20 year coolar installation life cycle voas aun
and the equipment life are the samc. Cc
depreciation this results in slightly lovier de
years and correspondingly higher deprociai
follows from the fact that for constan: winus
assumed here, amodization in the easd .
rate than for straight line depreciation.

3.1.14  Power Losses
Power losses were not considered in e anaiysis since the majority of

lhese occur in the transmission and distribltion system and not in
generation.
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Results_ and Conclusions

The analysis results are presented in Table 4-1. Both the EIRR and the
number of years required to achieve payback are extremely favorable.
This is because the cost of fuel and tha capiial invisstiment required for
the evaporative cooler installation are betl: reintively 0w,

Using the 9 Rs/KWh value attributed by WAPDA to addilional electrical
output the internal rate of return is 568 percent and the payback period
is only a few months. If the social benfit comporient of the value of
additional revenue is excluded and a volue of | Rs <V is used, the IRR
is 61 percent and the payback period iv ioss than inreo years, This is
c .nsidered to be a more realistic econumic cas since it is based on the
economic benefits to WAPDA.

The two variables with significant ‘mp:act upon 1B e revonue and fuel
cost. The cost of the gas used &l dia isoeatiemely low when
compared with the cost of gas in the United S0, A4 cost of 0.119
Rs/KWh was used for analysis. This i abou! five times loss than gas
fired combined cycle power plant fus! coste in fhie .S, and about five
times less than the fuel cost for WAIPDA's convontional steam plants
when fired with furnace oil. If the assumed qan cost of 0119 Rs/KWh is
increased by five times, the IRR reminc o' @ g iabie level of 21
percent on the conservative bases o o incrc e ir e onie o WAPDA
lo compensate for the increased cout of fuet and te ooclusion of the
social benefit value from revenue. Tl: payback nosing ior this case is
six years,

A

It is concluded that the installation of inlet air evapcrative coolers on the
Guddu combined cycle plant gas turbines | raclive economic
proposition for WAPDA.
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PLANT POWER AUGMENTATION USING INLET AIR EVAPORATIVE COOLERS
ANALYSIS OF ECONOMIC INTERNAL RATE OF RETURN

APPENDIX A

METEOROLOCICAL DATA

Detailed meteorological data are not available for the Guddu site. However
extensive data for the Pakistan Government Meteorclogicai Station at Rohri were
nblained by Gibbs & Hill personnel based in Pikistan. Rolwi is situated on the
River Indus opposite the city of Sukkur and is about 130 km couth of Guddu. The

Rohri climate is very similar to that of Guddu ana the Robiri dais were therefore
used for analysis.

The base data consist of dry bulb and wet bulb temperaiures 1ecorded every three
hours over the twelve month period from August £, 1989 {0 July 31, 1990. The

data were inputted to a spreadsheet progrem to facilitate analvsis. A print-out of
the base data (5,840 individual readings) is presented in Table A-1.

A two slep data reduction program was implementad to simpliiy analvsis. The first
step consisted of the formulation of average dry Lulb ond we: bulh temperatures
for each month of the year, at the same threc hour intervals for which the data
were recorded (i.e, 2:00 am., 5:00 a.m., 8:00 @.m., 11:00 a.m., 2:00 p.m., 5:00
p.m., 8:00 p.m., and 11:00 p.m.). This was periorined by averaging the individual
data points for each day of the month at each of the eigit time¢ at which the data
were recorded during the day for both dry and wel hulh tamporatures,  This
information is presented in Table A-2.

The second step in the data reduction process was the develonment of monthly
average dry bulb and wet bulb temperature profiles. Al of e temperature
readings obtained for a particular month were avieragsd {i.e., the eight readings
taken every three hours for each day of the maonthi, Vently avoranos were also
calculated. Relative and specific humidities vere then “computed for these
averages. Table A-3 presents this information in a tabular form. Figure A-1
presents this information in a graphical format.

OVOTMMma!
at Rohri were processed to provide confidence thi
obtained for the twelve month period from Augu<! 1, 16
were trulv representative of the region and noi cperations o
patterns. This was done by franscribing dry buth and wet o
records for every three hours (the same hours used for ‘he b
above) for the first, seventh, fifteenth, and tweaisty diith day of
January 1, 1984 through August 25, 1988. Thcse date are pro
A-4. A three step data reduction process, similnr to tha!
employed to facilitate the analysis of the data a:ii
with the data records for the full twelve months.
to compule average dry bulb and wet bulb {empor,
in each month at each of the three hour interveis noin Tanhe A5 These
data were then condensed to formulate monthly sveran s for boti dry hulb and
wet bulb temperatures at each of lhe hwee Bour intervals, The

1t Meteorclogical Station
i meteorological data
thiougn July 31, 1990,
normal weather
O lemperature
{ata discussed
;0 month from
:nted in Table
<l above, was
v comparison
sien i this process was
woeash of the four days
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APPENDIX A (CONTD)

results of this operation are presented in Table A-G. IJonthly average temperature
profiles were then developed. All of the readings taksn for a particular month were
averaged and the monthr))/ averages were themselves alco averaged to determine
a yearly average. Relative humidities and specific humidities were calculated for
these averages. This information is presented in Table £-7 and Flaure A-2.

The two sets of data, i.e., the daily data from w.elve montihv of records and the
less extensive data from four and one-half years of records for iour days of each
month, were then compared. This comparison indicates that while, with minor
variations, the monthly temperatures for the period from August 1, 1989 through
July 31, 1990 approximate those from January 1, 1934 through August 25, 1988,
there are variations in relative humidity. The refcronce period from August 1, 1989
through July 31, 1990 was generally more humid than the period from January 1,
1984 through August 25, 1988. Comparisons of dry b and wet bulb
temperatures and relative humidity are presented in Ficures A3 through A-5. As
discussed Appendix B the use of meteorologicai dita for a period which exhibits
above average relative humidity results in an underestimation of the probable
power increases which can be obtained with inlet oir evaporative coolers. The use
of meteorological data for the period from August 1989 to July 1950 was therefore
a conservative approach.

A-2
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TEMPERATURE AND HUMIDITY DATA (TWELVE MONTHS)
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BEST 24711 CLE DOCUME. ,
TABLE A-1
TEMPERATURFE DATA (ROHRI METEOROLOGICAL STATION)
DATE || DRY BULB TEMPERATURE, C | ’ WET BULB TEMPERATURE. C

I’ 5AM  BAM 11AM 2PM 5PM 8PM 11PM 2 AM
[l (0500) (0800) (11G0) (1400) (1700) (2000) (2300) (0200)

5AM  B8AM 11AM 2PM 5PM 8PM 11PM 2AM
' (050G) (0800) (1100) (1400) (1700) (2000) (2300) (0200)

!

I

I

!
01-Aug-89 || 255 26.5 32 36 37 33 30 26 | 235 245 27 27.5 27 26 25 24
02-Aug-89 || 245 26 315 33 335 31 30 28 | 23 245 26.5 27 27 26 26 26
03-Aug-89 || 26 27 32 34 37 33 30 28 | 25 25 27 28 27 26 25 25
C4-Aug-89 || 26 27 325 355 36.5 34 32 27 | 24 25 26 26.5 26 25 24 23
05-Aug-89 || 24 25 305 32 325 30.5 27 26 | 23 24 25.5 26 26 255 24 23
06-Aug-89 || 25 28 31 34 36 32 31 28 | 235 24 26.5 27 26 25 245 24
07-Aug-89 || 27 28 32 34 36 33 31 29 | 255 26 27 27.5 23 27 26 25
08-Aug-89 || 28 30 35 36 38 34 32 30 | 24 25 26 27 28 27 26 25
0S-Aug-89 || 245 26 31 33 37 3 30 28 | 23 24 26 27 275 26 255 25
10-Aug-89 || 25 28 29 35 36 33 31 27 | 245 25 26 29 26 26 255 24
11-Aug-89 | 25 255 28 355 315 32 21 28 | 23 24 25 28 275 27 26 24
12-Aug-89 || 25 26 23 335 245 31 29 27 23 24 25.5 275 275 27 26 25
13-Aug-80 |} 26 27 305 32 255 32 20 28 | 245 25 26.5 27 275 26 25 25
1-4-Ang- i 27 22 31 33 255 33 31 20 ] 245 25 26 27 27.5 27 26 25
15-Aug-8¢ i 28 28 34 36 38 33 a2 30 245 25 a5 26.5 27.5 27 27 25
15-Ang-83 4 28 29 245 35 38 36 33 31 | 25 25 27 27.5 28 27 2 255
17-Aug-83 1 285 30 a2 35 385 33 21 30 | 27 27 28 28 285 27 25.5 255
18-Aug-89 ) 28 2 33 35 23 36 33 30 | 2 26 27 28 275 27 26 255
19-Aug-83 ) 28 2 345 37 32 36 23 30 25 26 28 8 29 28 27 26
2C-Aug-82 ) 27 28 35 36 7 33 31 28 | 25 26 26.5 27 2 27 25 25
21-Aug-29 |} 25 27 33 37 385 34 28 27 24 25 26 28 2 27 26 25
22-Aug-82 ] 26 285 34 37 35.5 34 28 27 | 24 265 28 28 28 27 26 25
23-Aug-89 || 255 275 32 36 37 32 29 28 | 25 255 26 26.5 27 27 26 26
235-Aug-829 |} 275 28 33.5 24 35 33 25 27 26.5 26.5 27 28 285 27.5 26 25
25-Aug-85 || 26.5 28.5 34 36.5 37 32.5 31 29 | 24 26.5 27 28 285 28.5 26 25
26-Aug-89 || 28 305 34 35 36 30 28 27 | 25.5 275 28 28.5 28 27 255 25
27-Aug-89 || 26 28 34 35 36 30 28 27 | 24 26 27 275 28 27 26 25
28-Aug-89 || 22 245 275 28 325 : 30 28 27 | 19 215 23 25 27 26 255 25
29-Aug-89 | 26 28 30 315 34 31 28 27 i 245 26 26 27 28 26 25.5 25
30-Aug-89 |f 26 28 31 32 33 30 28 27 | 24 255 26.5 27 - 26 255 25 25
:\_ 31-Aug-89 1| 25 275 30.5 32 34 31 29 28 | 25 26.5 27 7.5 26.5 26 25 24



T
3

BEST AVALL o cen W]

TABLE A-1
TEMPERATURE DATA (ROHRI METEOROLOGICAL STATION)

DATE || DRY BULB TEMPERATURE, C I WET BULB TEMPERATURE, C

Il !

Il SAM 8AM 11AM 2PM 5PM 8PM 11PM 2AM | 5AM 8AM 11AM 2PM 5PM 8PM 11PM 2 AM

Il (0500) (0800) (1100) (1400) (1700) (2000) (2300) (0200) | (0500) (0800) (1100) (1400) (1700) (2000) (2300) (0200)

I !
01-Sep-89 || 245 265 30 32 285 27 26 25 | 23 25 26 25 24 24 23 23
02-Sep-89 || 245 26 32 34 34 34 305 26 | 23 24 22 25 275 255 25 245
03-Sep-89 || 25 28 33 34 36 33 29 27 | 24 25 25 26 23 27 25 24
04-Sep-89 || 24 26 33 36 3 345 345 295 | 23 22 25 26 25 255 25 24
05-Sep-89 |} 27 29 31 365 37 34 31 29 | 23 24 27 265 27 25 245 24
06-Sep-89 || 24 25 315 36 37 34 29 27 | 23 24 26 255 26 26 25 25
07-Sep-89 || 24 25 31 34 34 34 295 27 | 23 24 26 27 275 26 255 25
08-Sep-89 || 25 27 33 345 36 34 32 28 | 24 25 27 265 28 27 26 25
09-Sep-89 || 25 26 31 33 35 33 30 26 | 23 23 5 255 26 25 24 23
10-Sep-89 || 25 26 30 33 6 34 20 26 | 22 23 24 245 25 24 23 23
11-Sep-65 || 24 25 a2 35 6 a4 30 28 | 22 23 245 25 26 25 24 23
12-Sep-89 || 25 28 31 a5 37 24 31 23 | 22 23 25 26 25 24 23 22
12-Sop-23 || 24 26 29 34 a5 32 20 23 | 21 22 25 26 255 25 24 23
14-Sep-0a || 26 27 20 a1 345 24 25 25 | 22 24 23 23 235 23 23 22
15-Sop-83 |i 24 255 a3 35 36 29 o7 25 | 21 225 23 245 24 23 23 22
16-Sup-82 | 24 26 34 36 35 a 3 26 | 19 21 23 23 24 24 25 4
17-Sep-ag |l 23 28 32 a5 35 33 20 27 | 22 23 235 25 26 265 25 24
18-Sep-83 JI 245 275§ 32 37 37 a2 a1 20 | 23 24 25 26 26 25 24 23
19-Sop22 | 24 26 28 33 25 a2 23 25 | 22 23 24 25 265 25 24 23
20-Sep-5a || 25 27 23 32 34 31 29 25 | 22 23 24 255 25 25 24 23
21-Sep-83 || 25 27 30 325 355 31 29 27 | 2 23 24 25 255 25 24 23
22-Sep-83 |; 25 3 a3 35 265 a2 30 23 | 22 23 24 255 245 25 24 23
23-Sep-89 || 25 29 33 35 36 31 28 27 | 22 24 26 26 25 235 23 21
24-Sep-89 || 26 28 315 33 34 32 28 26 | 17 18 19 23 18 19 23 225
25-Sep-89 || 235 25 30 32 32 30 28 25 | 22 23 24 23 24 23 22 21
26-Sep-89 || 21 25 29 35 34 3t 29 26 | 205 21 22 22 23 22 225 21
27-Sep-89 || 21 24 33 35 34 29 24 22 | 19 21 215 225 235 21 205 20
28-Sep-89 || 21 26 35 355 365 34 28 25 | 19 26 225 225 22 21 19 18
29-Sep-89 || 22 24 34 365 375 29 27 25 | 17 19 22 23 255 22 21 20
30-Sep-89 || 21 24 32 355 375 30 28 23 | 195 21 23 23 21 205 195 185



DATE

01-Oct-89
02-Oct-89
03-Oct-89
04-Oct-89
05-Oct-89
06-Oct-89
07-Oct-89
08-Oct-89
09-Oct-89
10-Oct-89
11-Oct-89
12-0ct-89
13-Oct-89
14-0ct-89
15-0ct-89
16-Oct1-89
17-Oct-82
18-Oct-89
19-071-89
20-0ct-89
21-0ct-89
22-0ct-89
23-Oct-89
24-0ct-89
25-0ct-89
26-Oct-89
27-Oct-89
28-Oct-89
29-Oct-89
30-0ct-89
~~31-0a1-89
—_

5 AM
(0500)

21
21
25
23
24
23
21
21

16.5

8 AM
(0800)

23
235
24
255
28
24
25
25
23
22
23
235
23
22
19.5
22
23
22
20
18
22
20
20
21.5
20
21
19.5
17
20
19
20

DRY BULB TEMPERATURE, C

11 AM
(1100)

34
32
33
32
29
25
32
33
34
35
32
23

315
30
30
30
37
28
30
30

2PM
(1400)

37
345
35.5

W W W WWwowww ww
NGO ONOOWAEOD

w
[ISIN SIS 8]

W W W W WwwWw W w
RN =N W

34

5 PM
(1700)

36
35
36
37
345
36
37
36.5
36

w
ww D w
@ wn o

15
W Www D
(SR IRA R S

w

W W W W L G L W W
WWH wwi

[]
w

315
30.5
32
31

8PM 11 PM
(2000) (2300)
32 30
29 25
315 27
29 27
28.5 275
30 275
33 26
33 30
33 31
32 25
23 25
28 26
20 25
27 22
30 255
28 25
32 26
32 225
3 23
28 275
255 22
30 23
33 30
24 21
30 25
30 25
28 23
23 20
23 20
24 20
28 25

TABLE A-1
TEMPERATURE DATA (ROHRI METEOROLOGICA

2AM
(0200)

28
23
24
25
255
25
23.5

22
23
20
18
18
18
20

I
I
!
I
I
[
I
I
I
I
I
!
I
I
I
I
I
I
I
I
I
|
I
!
I
I
I
!
I
|
I
I
I
!
!

5 AM
(0500)

18.5
18.5
18

17
15
155
15
16
15
14
16
18
15
16
155
15.5
15.5
15.5
15
15
15.5

8 AM
(0800)

19
20
21
23
23
23
22
20
21
215
20.5
215
20
205
18
18
18
17
17
155
18
19
17
18
18
18
16.5
1§
15.5
15.5
17.5

BEST AVAILABLE DOCUMENT

L STATION)

WET BULB TEMPERATURE, C

11 AM
(1100)

21
22
24
24
24
24
24
23
23
22
22
24
21
22
20
20
19
20
20
18
20
20
20
20.5
19
20
19
18
18.5
18
18

2 PM
(1400)

21
225
25
24
25
25
25
25
22
23
21
22
20.5
23
21
21
20
19

o)
<

20
20
20
21
20
20
20
20
13
17.5
19
19

5 PM
(1700)

20.5
23
25
25
25
26
26

255
21
22
20
21
20
20
22
20
21
18
19
21
20
19
20
20
20
20
20

19.5

18.5

185
18

8 PM
(2000)

19
22
225
23
25
25
25
25
20
21
19.5
20
19.5
18.5
20
19.5
20
17.5
18
20
21
18
20
19
19
19
18
18
17.5
17.5
17

11 PM
(2300)

18
21
225
215
24
24
22
24
19
19.5
19
19
18.5
19
18.5
18
19
17
17
18
19
17
19
18
18
18
17
16
16.5
16
16

2 AM
(0200)

17
20
2
21
235
2
20.5
22
13
19

18
19
175
17
17
17
17
16
155
17
18.5
16
18
16
17
17
16
155
16
15
15.5



bY

DATE

01-Nov-89
02-Nov-89
03-Nov-89
04-Nov-89
05-Nov-89
06-Nov-89
07-Nov-89
08-Nov-89
09-Nov-89
10-Nov-89
11-Nov-89
12-Nov-82
13-Nov-89
14-Nov-89
15-Nov-89
16-Mov-89
17-Nov-88
18-Nov-82
12-Nov-89
20-Nov-89
21-Nov-89
22-Nov-39
23-Nov-89
24-Nov-89
25-Nov-89
26-Nov-89
27-Nov-89
28-Nov-89
29-Nov-89
30-Nov-89

5 AM
(0500)

16.5
17
18
18
17
14
15
13
14
15

15.5
15
14
17
15

16.5
15
17
17
15
15

~

15
15
14
14
15
12
13
13
13

8 AM
(0800)

21.5
19
20
20
17
15
16
16
16

16.5
16
17
18
15
17

18.5
16
19
20
19
17
18
18
15
15
16
15
15
15
15

DRY BULB TEMPERATURE, C

11 AM
(1100)

30
27
28
28
235
23
24
25.5
24
25.5
2t
25
245
255
275

20.5

21

2PM
(1400)

32
29
30
29
27
26
26
27
27
30

245
25

5 PM
(1700)

33
31
29
29
28
26
27
285
295
30.5
285
28
275

255
26
24
26

8 PM
(2000)

22
23
24
225
23
20.5
21
20.5

W o

-

I
NN o
N

N

(63

)
J

"
I3

16.5
16
20
19
18
18
18
23

11 PM
(2300)

20
20
22
20
18
18
19
18
18
20.5

21

<

20

TABLE A-1
TEMPERATURE DATA (ROHRI METEQOROLOGICAL STATION)

2 AM
(0200)

18
.19
20
18
16
16
15
16
16
18
17
16
15
17

«—
Vs

|
I
I
I
[
I
I
I
I
I
|
I
I
I
I
|
I
!
I
!
I
|
I
I
|
I
I
|
I
I
I
I
I

5 AM
(0500)

15
145
15.5

16
145

12

13
125
12.5

13

13

13

12

15

13

15

13

15

15

13

13

14

14

12

13

14

11

12

12

12

8 AM
(0800)

16
14.5
16
17
15
13
14
13
13.5
13
14
15
15
16
14
155
14
16
17
15
15
15
15
13
14
15
13
13
13
13

CoT AVAILABLE Des

WET BULB TEMPERATURE, C

11 AM
(1100)

18.5
18.5
17
19
18
17
17
18
13
175
18
19
18.5
18.5
19.5
19
19
19
18
16
19
18.5
16.5
15
18
17.5
175
18
16.5
16

2PM
(1400)

19
18
18
18
17
17
16
17
14
18
19
20
185
18
19.5
19
18
20.5
19
17
20
<0
17.5
16
18
17.5
18.5
18
.17
17

5PM
(1700)

18
20
21
17.5
17
16.5
16.5
17.5
18
18.5
18.5
18
18.5
18.5
20
18.5
19
23
16.5
18.5
19.5
19
17
15
18
18
18.5
18
16
16

8 PM
(2000)

17
19
19
17.5
16.5
16.5
16
16.5
16
17
17
17
16.5
17
18.5
17
19
19
17.5
18
19
18
155
14.5
17
17
15
16

155

11 PM
(2300)

16
18
18
18
16
16
15
16
15
155
15.5
16
14
16
16
15
17
16.5
16
16
18
17
145
14
16
14
13.5
14
14
14

2 AM
(0200)

15.5
16.5
17
15
14
14
13
13
14
14
14
13
12
15
i5.5
14.3
16
16
14
14
16
16.5
13
13.5
14
13
12.5
13
13
12



DATE

01-Dec-89
02-Dec-89
03-Dec-89
04-Dec-89
05-Dec-89
06-Dec-89
07-Dec-89
08-Dec-89
09-Dec-89
10-Dec-89
11-Dec-89
12-Dec-89
13-Dec-89
14-Dec-89
15-Dec-33
16-Dec-33
17-Dec-89
18-Dec-83
139-Dec-83
20-Dec-89
21-Dec-89
22-Dec-89
23-Dec-89
24-Dec-89
25-Dec-89
26-0ec-89
27-Dec-89
28-Dec-89
29-Dec-89
30-Dec-89
131-Dec-89

5 AM
(0500)

12
12.5
12
1
12
12
12.5
12.5
ie
13
T12
12
12.5
12
12
13
12
14
1
S

10
1
12
10
10

8 AM
(0800)

13
13
13
12
i3.5
14
13
145
13.5
14
13
135
13
12
13
13
13
15
12
e}

-

i1
12
13
1"

DRY BULB TEMPERATURE, C

11 AM
(1100)

20
20

20
22
22
23

17
17
18
18
18
18
18
18
185
15
17.5
18
13.5
12
14
16
18
16.5
16
11
16
15.5
16.5
15
15

2PM
(1400)

23

215

135
14
17
18
19

18.5
18

18
18
17.5

18
19

5 PM
(1700)

23
22
235
25

-

7
27
24

NN NN
N NN =

1o
NSNS

— N

> 3=

18.5
19
18
18
19
19
18

18.5
19

17.5

8 PM
(2000)

20
17.5
21
22
25
18
19
19.5
17
16
16.5
17.5
16.5
17
16.5
17
17
18
125
15
14
15
15
15
15
16
12.5
14
14
12.5
135

11 PM
(2300)

16
16
16
14
19
17
17
17
14
15
15
16
15
15
14
14.4
15.5
155
12
13
13
14
14
14
14
14
12
11.5
1
11
10

TABLE A-1
TEMPERATURE DATA (ROHRI METEOROLOGICA

2 AM
(0200)

14
14
13
13
16
14
14
14
13
14
14
15
13
135
13.5
13
14
14
1
11
12
13
12
12
13
12
11
10
10
10

I
I
f
I
I
I
I
I
!
I
|
|
I
I
I
|
I
I
I
|
I
|
I
I
I
I
[
I
!
I
I
!
I
S |

5 AM
(0500)

11
1
11
10
11
1
11
11
125
11
10
11
1.5
11
b
11
11
12
10
8

s
10
11
9

~ w0

~!
N@ o

8 AM
(0800)

11.5
115
115
115
12
12
11
12
12.5
12
11
12,5
12
1
115
115
115
12,5
11

[ IR IR I JENTe

LA R

L STATION)

ALASLE DOLi

LJLJI\I_. W

WET BULB TEMPERATURE, C

11 AM
(1100)

15
14
14
15
14
14

14.

14
14
16
15
155
16
13
14.5
13
14
14
13
11
13
12
14
12.5
13

12
115
12
12
12

2 PM
(1400)

15
15
15
16
16
15
15
16
16
17
17.5
17.5
16
15
15
15
14
15
13
12
14
14
145
13
13
11
12
11.5
12
125
14

5 PM
(1700)

15
15
i5
16
16
16
15
17
16
18

17.5

17.5
16
15

15.5

15.5
15
14
13
15
14
15
15
15
12
12
12
13

125
13
14

8 PM
(20C0)

14
14
14
15
14
13.5
135
15
14
15
15.5
15
15
145
13.5
145
14.5
15
11
14
13
14
13
13
11
11
11
1
12
1
12

11 PM
(2300)

14
13
13
12.5
13
12
12
138
13.5
13
14
14
13
13
12
13
13
14
11
12
12
13
13
12
11
10
11
10
10
10
9

2 AM
(0200)

13
12
1
11
13
€.5
11
12
12
12
12
13
125
115
1.5
12
12
12
10
10
1i
12
10
11
10

[Se]

@ O ©
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TABLE A-1
TEMPERATURE DATA (ROHRI METEQOROLC'GICAL STATION)
DATE ] DRY BULB TEMPERATURE, C | WET BULB TEMPERATURE, C
i l
Il 5 AM 8AM 11AM 2PM 5PM 3PM 11PM 2AM | 5AM  8AM 11 AM 2PM 5PM  8PM 11PM 2AM
{1 (0500) (0800) (1100) (1400 (1700) (2000) (2300) (0200) (0500) (0800) ({1100) (1400) (1700) (2000) (2300) (0290)

|
!
01-Jan-90 || 8 9 17 21 19 14 11 10 | 7 8 12 145 14 12 10 9
02-Jan-90 || 9.8 10 165 18 21 18 15 1] 9 9 11 12 13 12 11 10
03-1=n-90 || 95 10 155 17 18 14 12 11 ] 9 9 12 13 14 12 10 g
04-Jan-20 || 9 10 14 16 175 14 12 1] 8 9 12 13 13 12 10 9
05-Jan-90 || 3 10 15 18 19 15 14 12 | 8 9 11 12 13 12 115 11
06-Jan-20 || 11 11 135 17 18 15 13 12| 105 105 125 14 14 13 1 1
07-Jan-¢0 || 1 11 15 185 19 15 12 11 ] 10 9 135 144 14 13 115 10
08-Jan-20 || 8 9 155 19 19 15 14 13 | 85 85 125 15 145 14 13 11
09-Jan-80 || 10 11 17 205 205 16 15 13 | 9 10 i5 155 16 14 13 11
10-Jan-20 || 10 11 18 20 21 15 125 11 | 9 10 15 16 165 14 11 10
11-Jan-20 || 10 10 19 225 24 21 18 15 | 9.5 9 16 165 18 15 14 12
12-Jan-S0 || 10 12 20 225 245 19 155 15 | 8 10 16 18 185 16 14 12
12-Jan-€0 | 14 15 20 23 25 18 14 121 125 13 17 18 18 15 13 11
14-Jan-a0 |j 9 10 15 24 23 165 145 11§ 3 9 12 15 14 125 13 10
15-1an-80 || 11 12 20 24 25 12 17 14 | 10 10 13 15 16 16 14 13
18-dar, €0 | 13 15 20 24 26 20 17 15 | 10 11 13 15 16 16 14 13
17-Jan-So 4 14 15 19 24 23 18 155 13 ] 125 13 145 15 16 14 13 12
12-Jan-S0 || 125 13 13 12 21 155 14 13 | i1 115 14 15 16 14 135 12
12-Jan-80 || 12 13 175 215 22 175 185 M 115 12 14 185 165 155 15 13
22-Jan-60 | 13 13 22 24 245 20 15 165 | 12 12 16 17 18 12 16 15
2i-Jan-80 || 15 16 23 245 24 20 7 15 1 14 15 17 17 16 15 145 145
22-Jan-S0 || 15 16 20 235 235 19 15 15 145 15 16 17 17 16 15 1:
22-Jan-S0 || 15 16 20 245 25 22 18 16 | 14 15 16 17 17 17 15 14
24-Jan-S0 | 13 4 23 2 26.5 20 15 14 | 1 12 17 18 185 16 15 13
25-Jan-80 || 13 135 225 25 26 20 16 15 | 11 12 175 18 18 17 15 13
26-Jan-80 || 14 15 205 23 28 25 205 18 | 12 13 16 17 205 18 15 15
27-Jan-g0 || 14 15 175 205 20 15 13 12 | 12 13 13 14 125 11 10 10
28-Jan-S0 || 11 12 14 19 18 14 12 10 | 9 9 10 10 11 10 10 8.5
29-Jan-0 || 8 9 14 195 20 16 13 1 | 7 75 8.5 11 12 1 10 9
- _ 30-Jan-50 || 10 11 18 19 20 17 15 12 ] 8 8 1 13 12 11 10 3
o 3t1-Jan-e0 | 10 11 19 2t 205 15 135 1] a 8 12 11 12 15 135 10

f



DATE

01-Feb-90
02-Feb-20
03-Feb-90
04-Fep-20
05-Feb-20
06-Feb-80
07-Feb-9C
08-Feb-20
09-Feb-90
10-Fab-90
11-Feb-90
12-Feb-20
13-Feb-20
i4-Feb-20
15-Fab-8¢
16-Feb-80
i7-Feb-20
18-Feh-C0
13-Feh-CG
20-Fep-20
21-Feb-20
22-Fab-c0
23-Feb-90
24-Feb-50
25-Feb-90
26-Feb-S0
27-Feb-90
28-F2b-80

il

5 AM
(0500)

10
10
10
15
14
12
13
13
13
125
10
10
10
l
i1
10
12
11
12
15
14
13
13
13.5
11

10.5

8 AM
(0800)

10
11.5
10
10.5
13
15.5
14.5
13.5
15
15.5
145
13.5
10.5
A
12
12
12
11
13
12
15
16
15
14
14
13.5
1.5
11

DRY BULB TEMPERATURE, C

11 AM
(1100)

18.5
18
20
19
20.5
20
18
18
19.5
18.5
i6.5
1.5
12
15
i5
15
15
16
16
18
215
20
20
17.5
18
18
17

15

2PM
(1400)

18

5 PM
(1700)

215
21.8
245

25
25
21
23
23
23
23

16.5

ro

12
18
21
21
2

8 PM
12000)

15
18
18
19
20
19
19
18
18.5
18
15
12
15
15
16
20

1
i

15
13
20
21
22
20
18
18
20

~

16

11 PM
{2300)

11
15
15
15
16
17.3
17
17
16.5
15.5
14
12

12

13
1.‘,
15
i1
14
15
15
ig
18
18
18
16
15
16

13

TABLE A-t
TEMPERATURE DATA (ROHRI METEOROLOGICAL STATION)

2 AM
{0200)

11
12
12
15
16.5
16
16
15
15.5

I
I
!
I
!
|
[
I
I
[
I
I
I
|
{
|
I
I
|
|
!
I
I
!
!
!
|
|
I
!
I
I

5AM
{0500)

~ o

©w W

9
125

NN =D

Sol \C V]

-t e o —_
N W = O —« (@ O W W W

12
12
iR
10
8.5

8 AM
(0800}

6.5
8.5
9
95
10
13
125
13.5
12
13
135
135

10
11
10
10
10
12
1
13
13
13
12.5
12.5
12
10
10

PRI mAA iy

| !
DA FRY RSN

WET BULB TEMPERATURE, C

11 AM
{(1100)

11.5
12
12

13.5

14.5

14.5

14.5

15.5
16

155

10.5
11
10

13
12

12

<

13

12

13
13
16
15
15
15
14
14
14

12

2 PM
(1400)

12
13.5
14
14
16
155
15
17
17
17.5
14.5
11
13
15
14
13
14
14
15
17
17
16
18
16
16
14.5
14

5 PM
(1700)

6.5
8.5
9
9.5
10
13
12.5
12
13.5
13
13.5

13
a

10
11
10
10
10
12
11
13.5
13
13
12.5
12,5
12
7.9

8 PM
{2000)

1
12
12
12
15
16
16
16
16.5
16
14.5
11
12
14
13
12
12
13
14
15
16
18
16
17
16
16
15
13

11 PM
(2300)

1
11

13
15
15
15.5
145
155
13
10.5
13
12

1'7

12
10
12
i3
14
i5
16
15
16
15
14
14
11

2 AM
(0200)

10
10
10
13
14
13.5
14.5
13
13.5
12.5
10
10
10.5
11
10.5
9.5
11.5
11
i2
14
14
12
12
12.5
12
12
10.5

ENT



DATE

01-Mar-80
02-Mar-90
03-Mar-90
04-Mar-90
05-Mar-90
06-Mar-20
07-M2ar-20
08-Mar-80
09-Mar-20
10-viar-80
11-Mar-80
12-Mar-¢0
13-Mar-¢0
14-Mar-¢0
15-Mar-80
16-Mar-20
17-Mar-20
18-Mar-50
12-Mar-¢0
20-Mar-40
21-Mar-g0
22-Mar-S0
23-Mar-80
24-Mar-20
25-Mar-20
Z5-Mar-20
27-Mar-90
28-Mar-90
29-Mar-80
30-Mar-¢0
21-Mar-20

It
fl
I
1l

5 AM
(0500)

10
9.5
12
12
12.5
12
1
13
16
16.5
16
15
14
16
19
20
17
17
19
20
20
15
12
i
11
17
15
14
14
14
15

8 AM
(0800)

11
1
13
13
14
16
13.5
17.5
18
19
16
17
16
18
20
21
18
19
20

21

<

21
16
13

15

13
17
16
15
15
i5.5
16.5

DRY BULB TEMPERATURE, C

11 AM
(1100)

18.5
20
20
21
2%
25
25
26

275

245

20.5

N} n
NN Do W
A EOOmDH® !

25.5
20
21

245
24

20.5
23

21

235.

hoied

2PM
{14C0)

21
23
24
24
245
27
285
30.5
32
31
25

ol
<

29
28
32

-
e

2Q

28
29
28
285
25
25
28
27
23
25
26.5
255
25.5
255

5 PM
(1700)

21
24
25
25
25
28
285

[
o

VN W W
Sy a o

- 4= WO,

1
N TN WL WL Www @
WO 2EI0

285
28
23

255
25

745
26

8 PM
(2000)

17
17.5
19
215
20.5
22
22
225

20.5
12.5
21
21
20.5
23

el

11 PM
{2300)

135
15
16

16.5
16
16

175
19
20

n
—_

NI = =
W D WU O W

_
@y w
~ Y LY

—_

4 et ek o
~N O 0w Yo

—_ -
m m

=~

TABLE A-1
TEMPERATURE DATA (ROHRI METEOROLOGICAL STATION)

2 AM
(0200)

12
13
14
14
14
14
14
17
18
18

17.5

PO = RN NN —
10 O O MWW o~

- et s e DY RN OO
—

—_
BN O RN S, SRS

—_
(e}

—- .
oo,

wn

I

I
[
!
I
!
I
I
|
I
|
I
I
I
|
I
I
|
!
I
|
I
|
i
I
|
!
[
!
I
I
!
I
f
I
!

5 AM
(0500)

9
9
10
1R
115
11
10
11
13
15
14
13
13
15
17
18
14
14
17
16
18
10
8
10
9
14
14
13
13
13
13

8 AM
(0800)

10
10
11
12
12
13
12
13
14
16
14
13
14
16
18
13
15
16
18
17

18

10

9
11
10
14
15
14
14
14
15

b

ST AY;

A - . S
ULAGLE £

WET BULB TEMPERATURE, C

11 AM
(1100)

13
13
15
16
15
16
15.5
17
19.5
18
15.5
16.5
17
17
20
20
20
18
21
18.5
20.5
13
12
15.5
16
15
17
18.5
18.5
20
20

2PM
{1400)

14
15
16
16
155
145
16.5
18
20
17
18
16
17.5
18
22
21

21
13
23
21
215
15
14
17
17.5
16.5
17.5
16
19
19
19

5 PM
(1700)

13
15
15
15
16
15
16.5
17.5
19
16.5
17
17
20
20

18.5

18
19
19
20
195

8 PM
(2000)

14
15
16
16
15.5
14.5
16.5
18
20
17
18
16
17.5
18
22
21
21
18
23
21
215
15
14
17
17.5
16.5
17
18.5
18.5
20
20

11 PM
(2300)

13
14
14
15
155
15
16
18
18
16
16.5
16
19
19
22

2 AM
{0200)

115
13
13
13

135
14

145
16

16.5
15

155
15
18

18.5
21

17
19
19
18

~
&

12
10
11
14
14
15
15
16
17
17
16



DATE

01-Apr-30
02-Apr-30
03-Apr-90
04-/\pr-90
05-Apr-90
06-Apr-20
07-Apr-90
08-Apr-90
09-Apr-90
10-Apr-20
11-Apr-80
12-Apr-99
13-Anr-G0
14-Apr-aQ
15-Apr-89
16-Apr-G0
17-Apr-60
18-Apr-90

18-Apr-C0

20-Apr-¢0 |

21 -.»‘«pr—9-3
22-Apr-¢0
23-Apr-€0
24-Apr-90
25-Apr-20
26-Apr-a0
27-Apr-20
28-Apr-20
25-Apr-20
30-Apr-20

Il
il

il

5 AM
(0500)

13
20.5
16.5

17

17

19

18

20

21
215

20

21

—_ -
O

¢

D
o
w

A=

I~ '
NP Y
N W - O U W W —= WU

8 AM
{0800)

155
21
19

215
18
20
20
21
22
22
22
23

21.5
21

225
25
23
25

27.5

3i
29

TEMPERATURE DATA (ROHR!I METEOROLOGICAL STATION)

DRY BULB TEMPERATURE. C

11 AM
{1100)

24
275
29
31
30
20
25
275
32
31
265
29
29
335
20
33

285

(]
w i

- W

w

W WY oW
0

$a

[ IR}

Ty wow
© > A

W
(U]

2PM
{1400)

275
30
325
33
36
35
27
30
35
355
31
31

38.5
39
40
40

5 PM
1700)

28
30
33
35
38
38
29
33

W
BP0 W wow
cCLWdOa O

9
o

Lo W W W
N = O ~ O ¢

4

[T "~ A
- O = ©

8 PM
(2000)

24
25
27
30
31
31
26
30
28
33
29
29

2
v

30

W W WwwwWwwaowaw
= =+ WN=20MnN =~

315
32.5
37

11 PM
(2300)

21
21
2
25
20
28
23
25

o O
M WWEPRONROMNWOWRRODRMPDDD NS
OOV ®NWOIEZEAWBNO 20O n G,

295
30

TABLE A-1

2AM
10200)

20
18
20
20
19.5
25
21
23
24
25

27.5
25
30

I
| 5AM
{0500)

I

|

; 12
| 175
| 15
| 15
| 15
1 16
| 16
| 17
| 18
| 175
| 16
| 17
] 15
| 15
| 155
| 165
[ 18
| 18
| 20
| 18
; 18
| 17
| 185
| 18
l 20
| 22
| 20
| 17
| 195
| 19

8 AM
(0800)

13
18
17
17
16
17
17
18
20
18
17
18
17.5
17
16.5
20
19
20
21
19
20
18
22
215
215
23
21
17.5
20
23

VTAVAILABLE [y

WET BULB TEMPERATURE, C

11 AM
(1100)

18.5
19
21
20
24
20
20

21.5
22

205
19
21
19

19.5
18
22
21
24

RRRERA

255

2 PM
(1400)

20
20
22
21
25
22
21
23
23
20.5
19.5
215

5 PM
(1700)

19.5
20
205
22
26
24
22
25
24
21
20
21
23
19
21
225
21
24
22
23.5
23
23
26
29
26
22

20
22
22
26

8 PM
(2000)

19
19
19
20
23
22
215
24
20
20.5
19.5
20
22
18
20
215
20
23
21
22
22
22
23
24.5
245
20
18
21

25

11 PM
(2300)

18
18
18
18
18
19
18.5
22
18.5
20
19
18
21

N —
o @ ~!

Ny -
[@2 (VI te]

P

—ARgR)) N
OJUIU'IRJ)—‘D

17.5
20
21
23

2 AM
(0200)

17
16
16
16
17
17
17.5
20
18.5
18
18
17
18
16
17.5
19
18.5
21
19
20
18
20
20
20.5
20.5
18
17
19.5
20



DATE

01-May-20
02-May-90
03-May-30
04-May-90
05-May-30
06-May-90
07-May-20
08-May-90
09-May-90
10-Mcy-80
11-May-30
12-May-90
13-May-20
14-May-20
15-May-20
16-May-20
17-May-50
13-May-290
18-May-30
20-May-S0
21-May-80
22-May-20
23-May-S0
24-May-90
25-May-20
26-May-90
27-May-90
28-May-90
28-May-20
30-May-90
31-Mav-20

It

5 AM
{0500)

27
24.5

255

275

29

8 AM
(0800)

28
26
26
28
28
28
28
29
30
29
32
31

2
o

31
31
28.5
30
28
23
275
26.5

o]
o

28
27.5
27.5

28
28.5
28.5

29

25

DRY BULB TEMPERATURE, C

11 AM
(1100)

33
32
35
36
35
34
335
345
36
38
38
38
40
385

2PM
(1400)

36
345
37
39.5
38
36.5
375
38
40.5

41

5PM
(1700)

38
35.5
38
40.5
39
37
38.5
39
42
44
43
42,5
44
44
41
44
a1
40
42
41
41
42
43
43
42
42
43
42
41
39.5
35

8 PM
(2000)

32
34
32
345
35
35
33.5
34
345
375
33.5

11 PM
(2300)

30.5
30
29

30.5

30.5
31
31
30
31
35
32
33
38
33
34
a4
33
31
a3
32

335

33.5

315

32.5
32

28.5
34

32,5
33
26
31

TABLE A-1
TEMPERATURE DATA (ROHRI METEOROLOGICAL STATION)
WET BULB TEMPERATURE, C

2 AM
(0200)

27
26
25
27
28
29
28
29
29
31
31
20

22

S

31

w
=

[©]

NN D
R o

w

W ~1 W

N
wnp®
S OV o

285
31
24

|

|

| 5AM
{0500)

215
21
20
20
23

235
22
23

I

I

I

[

I

I

|

I

I

|

|

| 22
I 22
| 22
| 225
| 23
| 23
I 23
[ 2
I

I

I

I

I

I

I

I

I

I

I

I

I

I

22.5
20
20
24

225
22
22
24

245

255
25

25.5

255
23

8 AM
(0800)

23

21
21
25
245
235
24
23
23
23
23
25
24
24
255
25
23.5
21

25
23
23
23
25
25
26.5
25.5
26
24
24

11 AM
(1100)

25
23
25
245
25
24
26
25.5
24
24
25,5
25
25.5
27
25
23
24
23
22

~
o

25
25
24
24
24
25

21.5
28
25
27
27

REN

2PM
(1400)

27
24
26
27.5
28
26.5
27
26
245
25
26.5
25
26
28
26
23
24
23
22
24
26
26
23
23
25
26
20.7
27
26
27.5
2

T AVAILADLE DOCUMENT

5PM
(1700)

28
24.5
26
26
27
27
23
25
25
28
26.5
25
26
23
27
23
23
23
22
24
26
26
23
23
25
27
27
28
27
30
28

8 PM
(2000)

26
23
24
26.5
24
26
25.5
24
245
24
245
24
25
245
26
21
22
225
22
23
24
25
245
25
26.5
27.5
249
28
27.5

245

11 PM
(2300)

25.5
22
22
25
23
25
25
24

23.5
23

23.5

23.5
24
24
25

20.5

21.5

21.5
22
24
24

235

23.5

24.5
26
27

24.1

27.5
27
23
23

2 AM
(0200)

245
21
21
24
23

23.5
24
23

225

225

22,5

-
o

235
235

-
<

20
21

205
215

23
23
23

215
24
24

23.9
24
26
21
21



DATE

01-Jun-80
02-Jun-20
03-Jun-90
04-Jun-80
05-Jun-90
06-Jun-S0
07-Jun-80
08-Jun-20
09-Jun-30
10-Jun-90
11-Jun-80
12-Jun-80
13-Jun-2Q
14-Jun-S0
15-Jun-¢0
16-Jun-S0
17-Jun-S0
13-Jun-80
13-Jun-c0
20- +m-S0
21-Jun-&0
22-Jun-20
23-Jun-S0
24-Jun-S0
25-dun-20
26-Jun-990
27-Jun-<0
28-Jun-80
29-Jun-S0
30-Jun-20

5 AM
(0500)

275
27.5
26.5
26.5
27.5
26
26.5
26.5
27
27
26
28
23
25
28

ro I\
AR R R N e X R B OO CR R CRE RN
S WUV OH DD~ OO

285
28

8 AM
{0800)

28
29
28
27
29
28
27.5
29.5
29.5

255

29
29
29
315
32
295
29

DRY BULB TEMPERATURE, C

11 AM
(1100)

325
35
38
40

35.5
34
31

355
38
39

335
33

275
32
36

34.5

2PM
{1400)

35
385
40
41
41
40
39
39
40
40
36
36
31

39.5
38.5
38
38
325
41

5PM
{1700)

37
405
41
42
42
415
405

8 PM
(2000)

32.5
33
33
36
35

35.5

37.5
37
37

345

W W
(e e ) INE) ]

W W w W
(o2

11 PM
(2300)

28.5
30
30.5
32.5
33
32
34
34
345
325
33
33
28
30
a3
32
36
34
32
34
34
335
22.5
30
K}
33
345
35
34
35

TABLE A-t
TEMPERATURE DATA (ROHR! METEOROLOGICAL STATION)

2AM
10200)

28
28
28.5
30
28
27
28

2
v}

31
30
30

W W W WL WIWMNWNMNN
O O = ~ 000 WwWwoOIWYW-=1o

[T

!
!
I
!
I
!
|
!
I
I
I
|
I
|
I
|
f
I
|
I
!
|
I
i
!
I
I
!
I
!
l
f
[
[

5 AM
(0500)

25
23
21
20
25
24
24
25
25
24
24
24
20

A%
W W

wn

LS ES IS T AT (S
-

N
8]

26.5
23
25

255

25.5

WET BULB TEMPERATURE, C

8AM 11 AM
(0800) (1100)
235 275
24 26
22 235
21 22
25 26
25 26
25 26
26 275
26 28
25 255
255 27
25 28
20 24
255 2
24 26
25 27
25 275
25.5 28
25 275
26 23
26 275
26.5 28
25 275
26 27
26.5 28
28.5 28
26.5 28
26 28
27 285

ot

27

2 PM
(1400)

28
275
24
21
27.5
27
27
28
28
26
27
27
25
27
27
25
27
29
285
29
285
23
28.5
285
29.5
30
29

29
28

5 PM
(1700)

29
28
21
21.5
27.5
27.5
27.5
28.5
27
26.5
28
28
245

-
Q

27
25
27
30
295
29.5
28

31.5
28.5
29.5
27
30
28
30
28

8 PM
(2000)

23
23
22
20
25
255
255
255
255
26
26
27

L2
<

26
25
25.5
26.5
28
28
27
27
27.5
305
275
28
26
27
27
28

27

11 PM
(2300)

23
215
215

18

24

24

24
255
235

n

DR N MNP

[s2B 9]

3~ O,

N
@
n oo o

275
25
26.5
26
27
26

2 AM
{0200)

23
21
215
17
24
24
24
25
22.5
25
25
23
23.5
23.5
24.5
235
)

<

PR D
Mo g n

(6]

24.5

255
26
25



/

.

’

TABLE A-1 SCST AVAILACLE DOCUMENT
TEMPERATURE DATA (ROHRI METEOROLOGICAL STATION)
DATE || DAY BULB TEMPERATURE, C | WET BULB TEMPERATURE, C

il 5AM 8AM 11AM 2PM 5PM BPM 11PM 2 AM
fi (0500) (0800) (1100) (1400) ({1700) (2000) (2300) (0200}

5AM  8AM 11AM 2PM 5PM 8PM 11PM 2AM
(0500) (0800) (1100) (1400) (1700) (2000) {2300) (0200)

|

!

[

I
01-Jul-80 || 26 29 355 38 40 37 31 29 | 24 26 275 28 29 28 27 26
02-Jul-90 }i 275 29 335 37 39 36 32 31 | 21 26.5 28 28 28 27 26 26
03-Jul-20 || 30 315 36 37 39 37 33 30 | 27 27.5 28 27 27.5 26.5 26 26
04-Jul-90 || 29 30 33 345 35.5 39 31 29 | 27 27.5 28 27 27.5 27 27 26
05-Jul-80 || 28 29 33 36 35.5 34 32 30 | 25 26 27 29 28.5 28 27 26
06-Jul-90 |} 28 30 38 39 38 32 39 28 | 25 25 27 29 28 27 26 26
07-Jul-80 || 285 29 36 38 39 36 32 30 | 27 27 28 28 29 28 27 255
08-Jul-90 || 28 29 34 39 40 37 33 29 | 26 27.5 28 28 29 27 26 26
09-Jul-90 || 27 29 35.5 395 41 38 32 29 | 255 26 27.5 28.5 29 27.5 26 255
10-Jul-90 || 27 29 35 39 33 32 30 29 | 25 26.5 285 29 28 27 26 255
11-Jui-90 || 275 28.5 32 34 35 335 32 29 | 255 26.5 7.5 28.5 29.5 27 26 255
12-Jut-80 || 27 28 35 39 40 35 31 27 | 255 26 27 275 27 26 25 24
13-Jul-¢0 || 255 27 335 39 40 36.5 32 28 | 23. 245 25 2 27 27 25 25
14-Jul-20 || 26 28 33 38.5 41 36 315 238 | 24 25 25 275 26.5 255 24 24
15-Jul-¢0 | 255 27.5 335 37 32 345 31 28 | 245 25 ar 27 27 265 26 255
16-Jul-80 H‘ 255 27 315 35 39 35 32 29 | 245 25 265 27 27.5 27 26.5 25
17-0ul-90 |} 26.5 28 335 36.5 8 35 32 28 | 25 26 26 28 275 275 27 25
18-Jul-¢3 j| 25 28.5 34.5 38 40 35 33 28 | 24 255 27.5 29 28 275 27 25 |
15-Jul-¢o | 28 28 33.5 36 35 34 30.5 28 | 25 255 27 285 28.5 27 25 25
20-Jul-50 |} 26.5 28 34 36 375 33 30 27 | 24 25 27 28 28 2565 25 25 !
21-9ul-20 |} 25.5 27 335 37 38.5 23 30 28 | 245 255 265 27 27 27 26 25
22-Jul-20 | 27 28 33 38 385 34 31.5 28 | 26 25 27 275 27.5 27 26.5 25
23-Jul-s0 || 26 28.5 335 37 38 7 33 29 | 25 255 27 285 29 27 26 255
24-Jul-20 || 26 30 35 37 33 35 31 30 | 25 26 27.5 29.5 29 28 27 26.5
25-Jul-s0 || 29 29.5 355 38 40 37 32 30 | 26.5 27 28.5 29 29 27 26 25.5
26-Jul-20 |l 29 30 33 37.5 490 35 31 275 | 25 255 26.5 27.5 27 26 25 25
27-Jul-80 || 25 27 325 38 40.5 325 27 26 | 245 25 26.5 28 27.5 27 25 24
28-Jul-s0 || 25 27 325 36 375 33 31 28 | 23 25 27 28 28.5 27 26 25
29-Jul-90 |} 25.5 255 33 37 39 37 34 29 | 245 255 27 28 29 28 27 26
30-Jut-90 || 27.5 28 325 375 39 36 32 28 | 25 26 26.5 27.5 2 7 25 25
31-Jul-20 | 25 27 34 v 29 355 31 29 | 24 245 25 27 28 27 25 25



L/

DATE

Aug-89
Sep-89
QOct-89
Nov-89
Dec-89
Jan-<0
Feb-20
Mar-¢0
Apr-€0
May-20
Jun-80

Jul-e0

YEAR

5 AM
(0500)

26.2
242
19.4
15.2
11.2
1.3
11.6
14.7
21.4
26.9
27.3
26.8

18.7

8 AM
(0800)

27.7
26.4
21.9
17.2
11.8
12.2
12.9
16.3
23.8
28.5
29.0
28.4

214

TABLE A-2

IaYan

Tl R . S
Y| h.‘r’\II..iqu-E. D\J ‘uhsa }

TEMPERATURE DATA (ROHRI METEORGCLOGICAL STATION)
AVERAGES BY MONTH EVERY THREE HOURS

DRY BULB TEMPERATURE, C

11 AM
(1100)

32.0
315
30.7
244
17.3
18.0
17.5
23.5
316
35.6
35.3
33.9

2r.7

2PM
(1400

34.4
345
33.2
26.7
204
21.3
20.3
26.9
349
38.6
288
373

&)
©
~t

5PM
(17C0)

26.0
353
34.2
271
21.0
2290
21.8
27.5
36.3
40.9
40.4
38.7

31.8

8 PM
(2000)

325
31.8
29.3
214
16.6
17.4
17.8
225
308
345
35.8
35.2

rd
~i
n

11 PM
(2300)

30.1
29.0
253
18.4
144
14.9
15.2
191
26.9
320
32,8
314

241

2 AM
(0200)

28.1
26.4
224
16.4
12.7
13.0
13.2
16.6
242
28.8
29.5
28.6

!
I
I
I
I
I
I
|
I
|
I
|
I
I
[
I
I
!
7

5 AM
(0500)

242
216
17.3
134
10.0
1041
10.4
12.3
17.2
227
242
249

17.4

8 AM
(0800)

25.3
227
19.0
145
10.5
1.6
11.2
13.8
18.8
23.7
25.1
25.8

18.5

WET BULB TEMPERATURE, ¢

11 AM
(1100)

26.5
241
20.9
17.7
13.4
13.7
134
17.0
215
247
26.9
271

205

2PM
(1400)

274
247
21.3
18.0
144
14.9
14.9
17.8
22.3
252
27.5
28.0

214

5 PM
(1700)

275
25.0
211
18.3
14.9
15.3
1.1
18.1
227
258
27.6
28.0

21.3

8 PM
(2000)

26.6
241
20.2
17.0
134
13.9
14.3
17.9
21.2
246
26.0
27.0

20.6

11 PM

{2300)

257
235
19.0
15.7
12.2
12.7
13.1
170
19.7
23.9
249
26.1

185

2 AM
(0200)

24.9
26
18.0
142
10.9
11.4
1.7
154
18.5
228
243
255

18.4



O~

Aug-89
Sep-89
Oct-89
Nov-89
Dec-89
Jan-80
Feb-20
Mar-20
Apr-0
May-80
Jun-80

Jul-80

YEAR

]
Il
i

I TEMPERATURE

i
f
I
i
Il
i
I
Il
f
1
i
I
Il
1
i
ll

DRY BULB

c

30.9
29.9
27.0
20.8
15.7
16.3
16.3
20.9
28.7
33.3
33.6
32.6

255

TABLE A-3

TEMPERATURE DATA (ROHRI METEOROLOGICAL STATION)

WET BULB
TEMPERATURE
C

26.0
235
19.6
16.1
12.5
12.9
12.5
16.2
20.2
242
25.8
25.6

18.7

MONTHLY AVERAGES

RELATIVE
HUMIDITY

-4
Q

68.4%
59.1%
50.2%
61.5%
69.8%
67.9%
64.9%
62.6%
46.3%
47.1%
53.9%

62.8%

SPECIFIC
HUMIDITY

LB WATER/LB DRY AIR ||

0.0193
0.0157
0.0112
0.0095
0.0077
0.0078
0.0075
0.0096
0.0114
0.0152
0.0177
0.0185

0.0120

I

- DOCUMERT



L3

DATE

01/01/84
01/07/84
01/15/84
01/25/84
02/01/84
02/07/84
02/15/84
02/25/84
03/01/84
03/07/84
03/15/84
03:25/84
010184
040784
01/15/84
04:25/84
05:01:84
0507784
051554
05/25/84
05:01/84
06/07/84
06/15/34
06/25/84
07:01/84
07/07/84
07/15/84
07:25/34

5 AM
(0500)

11
8.9
8.9
8.9
12.2
10.6
12.2

7.8
15.6
16.7
20.6

2 N
D
BN

r
AR
O LoD

W RN

NN w
DN @RS
a w W

(&)
[AV]

NS
© ®
Qe

30.6
277

27.8

8 AM
(0800)

12.8
7.8
7.8
9.4

1.1
8.3

12.8
72

14.4

16.1

19.4

23.3

23.9

2.2
20.6
261
26.1
289
311
314
28.9
28.9
358
32.2
31.7
32.2
28.¢

28.¢

TABLE A-4

4-1/2 YEAR TEMPERATURE DATA (ROHRI METEOROLOGICAL STATION)

DRY BULB TEMPERATURE, C

11 AM
(1100)

17.2
12.8
18.9
16.1
17.8
17.8
21.7
18.3

25

30
26.1
26.7
28.2
28.9

36
37.8
36.7
37.2
38.9
39.4
36.1
356

40
36.1
36.7
37.8
34.4

35

2PM
(1400)

20.6
18.3
21.7

21
22.8
21.7
272
21.2
28.3
333
27.8
294
3238
333
40.6
41.7
417
428
411

45
422
40.6
43.3
428

40
40.6
40.6

28.e

5PM
(1700)

18.9
19.4

22

22
22.8
222
27.8
21.7
28.9
33.3
29.4
294
33.3

35

41
42.2
42.2
3.3
42.2
461
444
42.2

45
444
411
41
M7
411

8 PM
(2000)

15.6
13.9
15.6
14.6
18.5
15.6
211
15.6
22.8
258

25
26.1
308
283
36.7
36.1

2
]

37.8
356
10.5
37.8
37.8
411
38.9
34.7
37.2
36.7
36.7

11 PM
{2300}

13.3
"7
11.7
12.8
15.6
13.3
18.9
10.6
19.4
244
22.8
244
28.7
27.8
33.8

33.

|
{
2AM | 5AM
(0200) | {0500)
{

1171 78
10 | 6.2
0] 72

"7 ] 72

144 | 78

1.7 ] 67

16.1 | 10
10 | 5.6

178 | 128

217 | 133

211 | 172

237 | 178

239 | 20

256 | 183

306 | 211

311 ] 189

299 | 194

322 | 228

206 | 172

33.9 | 244

222 | 228

317 | 233

356 | 256

294 | 239

31.1 | 25

322 | 261

311 | 233

308 | 244

8 AM
{0800)

8.3

27.2
24.4
26.1
26.7
24.4

25

WET BULB TEMPERATURE, C

11 AM
(1100)

10.6
8.3
10.6
12.8
12.6
10
12.8
10.6
14.4
17.2
19.4
18.8
211
21.3
25
277
19.4
24.4
18.9
26.7
267
26.7
27.8
25
27.2
26.7
26.1
26.7

2PM
(1400)

12.2
1.1
12.2
133
12.9
11.7

15
1.2
16.7
18.3

20
20.6
222
222

25
222

BEST AVAILABLE COPY

5PM
(1700)

12.2
11.1
12.8
13.3
13.3
13.9
15.6
11.7
16.7
18.9
19.4
20.6
228
21.7

25

228

222

25
21.7
26.1
272
272
28.3
26.1
27.8
27.2
27.2
27.8

8 PM
(2000)

10.6

10
10.6
114
10.9

10
13.9
10.6
16.1
16.1
18.9

20
21.7
21.4
23.3
222
18.9
233

20

25
8.7
26.7
27.8
26.1
26.1
26.7
26.7
27.8

11 PM
(2300)

9.4
8.9
9.4
10
9.9
8.9
13.3
8.8
13.9
16.1
183
19.4
21.1
21
222
222
17.2
211
19.4
245
26.7
26.7
26.7
241
25
26.1
2556
26.1

2 AM
(0200)

8.9
8.3
8.9
8.3
9.4
6.7
11.7
8.3
12.8
144
17.8
18.9
22
18.2
22.2
21.7
16.7
20.6
12.8
239
256
25
26.7
23.9
25
26.1
241
24.4


http:05/25.84
http:04,'01.T4

e

DATE

08/01/84
08/07/84
08/15/84
0825/84
09/01/84
09/07/84
09/15/C4
09/25/84
10/01/84
10/07/84
10/15/84
10:25/84
11/01/84
11/07/84
11/15/84
11/25/84
12°01/84
1207/84
12'15/84
12:25/34
01/01/85
01,/07/85
01/15/85
01/25/85
02/01/85
02/07/85
02/15/85
027225/85

Il
i
Il
il
I
Ii
i
|

5 AM
(0500)

27.3
26.1
289
27.8
256
26.6
278
244
23.9
19.4
222
20.6
15.6
17.2
17.8
13.9
15
12.8
12.8
8.3
6.7
1.1
12.2
1.7
12.2
18.3
1.7
13.9

8 AM
(0800)

278
27.2
204
28.3
26.7
26.7
28.9
26.7
25
211
22.8
19.4
16.1
17.8
18.3
14.4
14.4
15
13.9
8.3

2
i~

1.1
14.4
12.2
1.7
18.3
13.9
16.7

TABLE A-4

4-1/2 YEAR TEMPERATURE DATA (ROHRI METEOROLOGICAL STATION)

DRY BULB TEMPERATURE, C

11 AM
(1100)

33.9
29.4
328
328
30.6
32.8
30.6
322
3z.2
333
311
289
27.2
239
23.9

200

21.7
23.3
18.9
139
16.1
13.3
211
211
22.8
217
2.2

25

2PM
(1400)

37.2
-30.6
36.1
37.7
35
339
328
35
35
356

333

5 PM
(1700)

38.9
32.8
37.2
372
35.6
33.9
328
34.4
294

35
31.7
30.6
28.9
26.7
27.8

25
244
251
222
19.4
18.3
17.8
24.4

25
26.1
c44
28.3

30

3 PM
(2000}

361
31.1
33.9
344
328
322
299
294
29.7
27.8
28.3
26.1

233
222
222
18.9
20.6

20
18.9
15.6

12
13.8
18.3
217
23.9
21.7
21.1

228

11 PM
(2300)

344
29.9
30.6
30.6
32.2

30
28.3
26.7
257
22.8
244
24.4
18.3
19.6
19.4
15.6
18.3
17.2
156
11.1

10
1.7

15
17.8
15.6
18.3
17.2
17.8

2AM
(02C0)

30
7.8
283
29.3
30
27.8
27.8
25
25
211
233
233
16.7
18.3
18.9
14.4
17.2
16.1
14.4
9.4
8.9
10
13.3
16.1
14.4
15
15
15

I
I
I
I
I
I
|
I
I
I
!
I
I
I
[
I
I
!
I
I
I
I
I
I
I
I
!
I
l
I
I
I
I

5 AM
{0£00)

2238
24.4
26.1
25
233
228
24.4
21.1
19.4
172
18.9
15.2
13.3
13.9
15.6
12.8
12.8
1.1
16
a3
5
9.4
10.6
10
106
13.3
8.3
10.6

8 AM
(0800)

244
228
26.7
256
23.9
238
25
21.7
20
17.2
18.9
15
13.7
13.3
15.6
12.8
12.2
1.7
10
3.3
5.6
10
1.7
10.8
10
1.7
9.4
1.7

WET BULB TEMPERATURE, C

1AM 2PM
(1100) (1490)
267 267
25 261
267 272
267 278
256 267
256 256
244 256
239 244
233 239
194 194
194 206
19.4 206
172 161
166 17.8
183 194
161 16.1
156  16.7
156  16.7
122 139
83 106
9.4 10
106 122
15 15
156 156
15 156
15 156
144 144

16

A
BEST AVAILABLE COP

16.1
Y

5FM
(1700)

272
25.6

28
28.3
27.8
233
272

25
23.9

20
21.1
19.4
17.8
18.3
19.4
17.2
17.2
16.7
14.4

10
1.1
12.2
16.1

15
16.7
13.3

15
16.7

8 PM
{2000)

27.2
25.6
27.8
27.2
28.3
26.1
25
244
20
19.4
20.6
19.4
15.6
16.9
18.9
15
15.6
16.1
13.3
8.9
8.3
1.7
14.4
14.4
15
12.2
12.8
15.6

11 PM
(2300)

26.7
26.6
26.6
267
28.3
256
23.3
244
18.3
18.9
19.4
18.3
14.4
16.1
18.3
13.9
15
14.4
1.7
7.8
7.8
10
1.7
13.3
12.8
10.6
122
12.8

2 AM
(0200)

25.6
25
26.1
25.6
26.7
24.4
23.3
23.9
18.9
17.2
18.9
17.9
13.9
15.6
16.7
13.3
14.4
13.9
1.1
7.2
7.2
8.9
10.6
12.2
12.2
10
11
1.7



(83

DATE

03/01/85
03/07/85
03/15/85
03/25/85
04/01/85
04/07/85
04/15/85
04/25/85
05/01/85
05/07/85
05/15/85
05/25/85
06/01/85
£6/07/85
06/15/85
06/25/85
07:01/85
0707785
C7/15/85
072585
080185
08/07/85
08/15/85
08/25/85
09/01/85
09/07/85
09/15/85
09/25/85

8 AM
(0800}

15.6
19.4
222
228
21.7
228

25
25.6

30
28.4
283

33

a

31

2
]

31
30

~lnw

~§

8,3 4

NSNS NN

~l

TABLE A-4

4-1/2 YEAR TEMPERATURE DATA (ROHRI METEOROLOGICAL STATION)

DRY BULB TEMPERATURE, C

11 AM
{1100

283
26.7
28.3
3.7
25
29.4
33.9
37.8
37.2
28.3
411
35
35
355
37
36
325
32
29
31
33.5
30
32
30.5
30.5
31
30
32

2PM
(1400)

322
31.1
33.3
35.6
23.3
32.8
37.8
41.1
378
428
41.7

41

38
40.5

43

39

37

2
i)

34
35
35
34
35
35
335
33
35
35.5

5 PM
(1700)

32.8
32.8
344
37.2
233
34.4
394
a7
38.9
48.8
41.7
42
39
43
45
4
37
37
36
35
355
345
36
36.5
335
35
36
33

8 PM
(2000)

26.7

30
27.8
30.6

20
31.1
32.2

35
322
36.7
32.2

36
36.5
375

325

31.5
29
30

11 PM
(2300)

22
24.4
25
289
20.6
28.3
27.8
33.9
27.2
33.9
29.4
31
32.5
315
34.5
35
29
335
325
29
32
30.5
30
29.5
28
28.5
28
28.5

2 AM
(0200)

17.8
222
21
25.6
194
25.6
25
283
26.7
311
283
30
30.5
295
325
32
28
31
30.5
28
305
28.5
285
26
27
26.5
26
26.5

[
I
I
I
|
I
I
I
I
!
I
I
I
I
I
I
I
I
!
I
I
I
|
I
I
I
!
I
I
!
I
I
[

5 AM
(0500)

11
14.4
1.7
16.7
18.3
18.3

15
17.2
17.2

20
15.8

18
271
251

25
26.1

25
25.1

25
241
26.1
23.6
24.6
226
251
211
22.1
22.6

8 AM
(0800}

1.7
15.6
13.3
16.7
18.3
18.9
16.1
17.2
18.3
211
17.2

20
28.1
26.5
25.5
26.6
256
251

25

25
271
241
25.1
23.1
26.1
23.1
231
2486

WET BULB TEMPERATURE, C

11 AM
(1100)

18.3
18.9
16.7
20.6
194
21.7
19.4
21.7
18.9
21.7
20.6
21.1

29
271

26

28
26.1
271

26
25.6
276
251
251
25.1
255

25

24

26

2PM
(1400)

18.3

20
18.3
2.2
18.3
228
19.4
22.8
19.4
233
19.4
221
29.1
271

26

28
27.6
28.1
271
27.6
281
271
271
26.1
255

26

25

25

BEST AVAILABLE COPY

5 PM
(1700)

18.9

20
18.3
217
18.3
18.3
19.4
233
19.4
233

20
231
28.6
25.1
236

28
27.6
276
271
28.1
285
276
28.1
26.6

25

26
251
25.5

8 PM
(2000)

17.2
18.9
19.4
21.7
18.3
228
18.9
233
17.8
228
19.4
231
276
271
226
271
241
27.1
271
28.1
28.1
251
27.1
26.1
255

25

24
25.5

11 PM
(2300)

15.6
18.3
16.7
20.6
17.8
22
17.2

20
16.7
211
19.4
211
28.1
26.6
21.6
271
23.8
271
26.6

26
285
26.1
26.1
241

25
24.5

23

25

2 AM
(0200)

13.3
18.3
14.4

20
17.8
21.1
17.2
18.9
16.7

20
19.4
20.1
27.6
256
211
271
226
26.6
26.6
251
276
25.1
256
23.1
245
235

23.5



10/01/85
10/07/85
10/15/85
10/25/85
11/01/85
11/07/85
11/15/85
11/25/85
12/01/85
12/07/85
12/15/85
12/25/8%
01/01/86
01/07/86
01/15/86
01/25/85
02/01/86
020786
02/15/86
02/25/86
03/01,85
03/07/86
03/15/86
03/25/86
04/01/86
04/07/86
04/15/86
04/25/86

5 AM
(0500)

23
23.5
19
18.5
185
17
15
13
12
14
10
115

~1

LS AT BN

[e+]

14.5

8 AM
(0800)

25
25
24
22
22
18
17
15
14
145
11
13

8.5

10
13
12.5
155
18
15
18
20
22
24
25

TABLE A-4

4-1/2 YEAR TEMPERATURE DATA (ROHRI METEORGCLOGICAL STATION)

DRY BULB TEMPERATURE., C

11 AM
(1100)

a3
30
20
285
28
25
25
21

17
17
16
17
19
19
18
225

2PM
(14C0)

37

315 -

31
315
32
28
28
25

25.5
30
29.5
35.5
36
335

5 PM
(1700)

36.5
31
31
30
a1
30
27
26

235
19
21

20.5
19
19

20.5
19

25

215
22
25
28
30
26
30
30
36
36

8 PM
(2000)

29.5
28
26
25
27
24
23
19

13
14
135
14
16
15
17
20
23
26.5

24
24
20
30
20

11 PM
(2300)

26.5
25
19
2
21
21

19

14

12
12

14
125
15
16
18
24
18
20
20
25
28

2 AM
(0200)

25
24

10
10

12
13
14
14
16

16
18
18
24
26
26

5AM  BAM 114aM  2PM
(0500) (0800) (1100) (1400)
19.1 211 2 225
231 235 245 25
145 18.1 2 225
175 20.1 22 22
15 17 18 20
15.5 16 20 20
14 145 18 20
11 12 16 16
11 12
13 131
9 10
10 11
6 6 10 115
5 7 11 12
775 12 13
6 69 10 10
6.5 7 12 125
6 75 13 125
10 11 13 15
9 10 15 145
12 125 16 17
15 16 18 20
10 10 135 135
12 13 15 18
1 12 155 155
17 175 215 23
19 20 23 22
19 20 205 21
BEST AVAILABLE COPY

WET BULB TEMPERATURE, C

5 PM
(1700)

23
25.1
22
20.1

21
1¢
2C
16
16
11
13
17
11
115
135
10
13
12
16
15.5
17
20.5
14
17.5
16.5
23
23
215

8 PM
(2000)

23
24
19
20
19
20
18.5
15

10
1

115
10
15
14
16

19.5
13
17
16

21.5

11 PM
(2300)

21
225
16.5

20
18.5

17
17.5

12

9
10

9.9
10
14

12.5
15

12
15
15
20
22
21

2 AM
(0200)

20
22
16.5
19
17
16
16.5
12

({o I T e e « I -

13
12
14
18
10
14
14
19
21
18



G

DATE

05/01/86
05/07/86
05/15/86
05/25/66
06/01/86
06/07/86
06/15/86
06/25/86
07/01/86
07/07/86
07/15/86
07/25/86
08/01/86
08/07/86
08/15:86
08/25/86
09/01/365
09757:86
09/15:86
09/25/86
10/01/85
10:07/86
10/15/86
10/25/86
11/01/86
11./07/86
11/15/86
11/25/86

5 AM
(0500)

26
225
29
25
23
29
28
29
29
28
28.5
27
25
29
27
24
23.5
245
24
24
24
23
25
18
16
16
18
17

8 AM
{0800)

26.5
27
29.5
25

245
25
26
25
25
25
25
20
19

155

18.5
14

TABLE A-4

4-1/2 YEAR TEMPERATURE DATA (ROHRI METEOROLOGICAL STATION)

DRY BULB TEMPERATURE, C

11 AM
(1100)

32
37
39
35
30
37
38
38
34
36
35
30
30
33
30.5
30.5
295
31
30
31
30.5
31
32
26
30
26
25

2PM
{1400)

34
42
43
41
33
41
43
42
34
41
39
33
33
35
33
35
34.5
35
32
54.5
36
35
35
30
31
295
28
23

5 PM
(1700)

37
425
45
43
32
40.5
44
42
31
42
41
37
35
25
34
36
35
35
33
335
335
345
35
25
29.5
29
275
21

8 PM
(2000)

32
35,5
38
36
31
35
39
35
27
38
37
335
32
275
32
32
31
315
30.5
30
28.5
29
30.5
23
23
24
21
18

11 PM
(2300)

29
32
34
33

-

/

314
36
33
25
35
34
315
29
27

2 AM
(0200)

27
30
32
30
25
31

10

o7y

31
24
32
31
29
27
27
28

~
&

26
28
26.5
25
28
25
235
20
17
20
16
155

5 AM 8AM 11 AM 2PM
(0500) (0800) (1100) (1400}
21 21 22 23
21 22 25 24
21 22 25 25
20.5 215 22 22
20 20.5 24 24
20 21 23 25
24 25 26 26
25 27 28.5 31
24 25 26 27
25 26 28 28
245 25 26 27
25 28 26 26.5
25 26 26 27
26.5 26.5 27 27.5
25 25.5 26.5 27
22 23 25 25 |
23 24 24.5 25
22 23 25 255
22 23 24 25
225 23 25 26
22 225 25 25
22 235 245 25
20 19 21 23
16 16.5 19 20
15 16 20.5 19
15 14 18.5 18
14.6 14.6 17 17
14 13 15.5 16
BEST AVAILABLE COPY

WET BULB TEMPERATURE, C

5 PM
(1700)

23
24
26
23
25
23
26
30
245
28
27
27
27
25
27
25
26
26.5
26
25
25.5
25
225
20
19.5
19
16.5
15.6

8 PM
(2000)

225
23
25
23
24

22,5
26

27.5
24
27
27

26.5
26

24.5

26.5
25

249
26
25
25
25
25

18.5
18
16.5
15.5
15

11 PM
(2370)

21
21

SRRR&

27
23
26
25
26
25
24
26
24
24
255
245
23
245
24
225
18
17
16
13
145

2AM
(0200)

20
22
24
22
21
21
25
26
225
25
25
25
24
25
26
23
24

16.5
15
11.5
14



DATE

12/01/86
12/07/86
12/15/86
12/25/86
01/01/87
01/07/87
01/15/87
01/25/87
02/01/87
02/07/87
02/15/87
02/25/87
03/01/87
03/07/87
03/15/87
03/25/87
04/01/87
C4:07/87
04/15/87
C4/25/87
05/01.87
05/07:87
05/13/87
05/25/87
06/01.87
06/07/87
06/15/87
06:25/87

Il

5 AM
(0500)

12
14

16.5

20.5
19

19
18.5
255

22

23

25

28

29

28

8 AM
(0800)

11
13.5
3

7

10

9
9.5
8
10.5
12
14
12
13.5
19
17.5
17
205
24.5
21
20
28
23
235

DRY BULB.FTEMPERATURE, C

11 AM
(1100)

17
20
15
17.5
15
17
16.5
20.5
19
19.5
22
18
27
25
22
225
28.5
23
31.5
33.5
35
25
29
34
36.5
40
36

2 PM
(1400)

21
23
18
20
19.5
20
20.5
23.5
24
26
24
21
27.5
27
25
25.5
3.5
35
35
38
10

2
(v

31
39
39
43
41
40.5

5PM
(1700)

21
225
16.5

17
18.5

19
215

24

23

26

25

21

. 28
285

26

26

30
345

38

27
37.

40.5
33
33

40.5
40

43.5
42

8 PM
(2000)

17
20
10
15
13.5
13.5
135
16
19
18
18.5
17.5
22.5

36.5

11 PM
(2300)

14
15
5

9
12.5
1.5
12
13
13

16 .

14
15
18.5

28.5

33
35
34
33.3

TABLE A-4
4-1/2 YEAR TEMPERATURE DATA {ROHRI METEOROLOGICAL STATION)

2 AM
(0200)

13
13
5

8

1
10.5

1

12
15
13
13
16
19
20
17

lalel
o

26
22
21

heled

a4

25
25
20
31
32
30
325

5 AM
(0500)

12
13
2.5
45

8.5

I
I
I
!
{
[
|
!
I
|
!
|
[
|
! 10
| 12
[ 10
| 12
[ 14
| 16
| 155
I 195
| 17
| 17
| 175
| 18
| 19
| 195
| 24
I 27
I 23
I 27
| 275

8 AM
(0800)

10
13.1
2

6

8
8.5
8
7.5
9
10.5
13
10
12
16
16
16
185
215

19
19

o)

19.5

29
.29

WET BULB TEMPERATURE, C

11 AM
(1100)

15
16
9
1.5
10
13
13.5
14.5
15.5
13.5
14
15
18
18
19
18
21.5
22
21
18.5
20
20
215
24
26.5
255
27
26.5

2PM
(1400)

15
17
10
13
13
13
14.5
15.5
18
16.5
16
15.5
18
19
20
18
21
22
21
19

20
22
22
24

27
26.5
25.5
245

REST AVAILABLE COPY

5 PM
(1700)

15
17.6
9
11.5
12.5
13.5
14
15
16.5
17
15
15
18
20
20.5
18
21.5

215
19.5
205
23
23
24
27.5
27
255
26.5

8 PM
{2000)

13.6
17
8

10
11
11
13
13
15
14.5
14
14
17
19
20
17.5
20.5
22
21
19
19
21
23
24
26
255
24
25

11 PM
(2300)

12
14
4.6
9
10
10
10
12
12
13
12
12
16
18
20
17.5
20
21
19
17.5
19
22
215
22
25
25
24
25

2 AM
{0200)

16.5
18
22
20
22

245
25
23
25



Lz

DATE

07/01/87
07/07/87
07/15/87
07/25/87
08/01/87
08/07/87
08/15/87
08/25/87
09/01/87
09/07/87
09/15/87
09/25/87
10/01/87
10/07/87
10/15/87
10/25:/87
11:01/87
11/07/87
11/15/87
11/25/87
12:01/87
12/07:/87
12/15/87
12/25/87
01/01/88
01/07:/c8
01/15/88
01/25/88

Il
I
]
Il
I

5 AM
(0500)

27.5
28
27

4
28.5
29
25.5
26.5
27.5
255
24
25
25
23
18
20.5
18
15
15
11
12
55
12
10
12

10.5
7.5

8 AM
(0800)

29
30
295
27.5
30
30
28
275
29
27
25.5
27
26
25
20
21
19
16
16
12
14

11
1.5
14
10
12

TABLE A-4

4-1/2 YEAR TEMPERATURE DATA (ROHR! METEOROLOGICAL STATION)

DRY BULB TEMPERATURE, C

11 AM
(1100)

36
35
35
35
36
37
32
325
32
31.5
31
335
35
35
27
29
27
29.5
275
20.5
19
17
20
17
15
18.5
18
16.5

2 PM
(1400)

41
40.5
38.5

5PM
(1700)

425
42,5
38
M
42
39
345
37
40
27
34
70

375 -

38
31
32

)
<

325
30
245
20
22
25
23
18.5
225
215
2.5

8 PM
{2000)

38
38
35
36.5
37
35
32
345
35
325
30
31
31
30
25
26.5
25
22
20
21
14
15
17
17
18.5
16
17

14.5

11 PM
(2300)

345
355
32.5
31
34
325
29.5
32,5
31
28
27.5
28.5
28
27.5
21
24
20
20
18
18
13
10
15
14
15
14
16
9.5

2 AM
(0200)

335
33
30
30
32
29
26
29

28.5
26
26

25.5

26.5

25.5
19
21
18

19.5
16
13

18
13
12
13
12
14

I
I
|
I
l
|
I
|
I
I
I
I
|
I
I
!
I
I
I
I
I
I
I
|
!
I
I
I
I
I
I
I
l

5 AM
(0500)

285
26.5
26
26
24
26
245
25
24
23
23
19.5
24
215
16.5
18
16.5
13
14

8 AM
(0800)

27
27.5
26.5

26
255

26

25
255

25

24
235

20

25

22

17

18
16.5

14
14.5
10.5

9
4.5
9

10

10.5
9
10.5

WET BULB TEMPERATURE, C

11AM  2PM  5PM
(1100) (1400) (1700)
27 27 27
28 295 275
27 275 275
27 275 275
27 25 25
7 27 275
266 266 27
27 275 28
26 27 28
25.5 26 27
25 25 235
23 24 25
24 24 245
21.5 2 225
18 18 18
20 21 21
19 19 20
18 19 19
20 19 19
15 16 16.5
10 10 10
11 13 13
14 17 18
13 14 15
11.5 14 13
135 155 15
14 15 14. 5

: ,‘\‘.',‘J' A0 E COPY

C""i

8 PM
(2000)

26.5
27
24

275

255
27
26

28.5

27.5
26

245
24

3.5

245

17.5
21
18

17.5

17.5
15

12
15
15
12.5
13
13

11 PM
(2300)

275
275
27
26
26
26
255
275
255
24
235
225
235
23
17
20
17
16
16.5
13

13
11
12
12
12
8.5

2 AM
(0200)

25
27
26
25
25.5
255
25

27 !

25
235
23
20
23

16.5
20
16
16

15
11

12
10
11
11.5
115



DATE

02/c.38
02/07/88
02/15/88
02/25/88
03/01/88
03/07/83

03/15/88 |

03725/88
04/01/88
04/07/88
04/15/88
04/25/88
05/01/88
05/07/88
05/15/88
05/25/88
06/01/88
06/07/88
06/15/88
06/25/88
07/01/88
07/07/88
07/15/88
07/25/88
08/01/88
08/07/88
08/15/88
08/25/88

5 AM
(0500)

10.5
12
10.5
13
11
19
17
20
18
19
23
26
23
28
245
27
30
30
26
28
27
28
28
28
25.5
27
255
255

8 AM
(0800)

12
14
1
15
13
2an
18.5

(s}
<

18.5
20
25
28
25
30
27
28
31
30
28

28.5
29
29
29
29

26.5
28
28

285

TABLE A-4

4-1/2 YEAR TEMPERATURE DATA (ROHRI METEOROLOGICAL STATICON)

DRY BULB TEMPERATURE, C

11 AM
(1100)

20
20
19
26
22
23
245
26
30
29.5
39
34
32
40
35
37
37
36
30
34
31
33
31
35
32
32
34
34

2 PM
(1400)

20.5
24
21
29
26
27
30
28

325
33
43
38
35
43
40
42
46
40
41
39
30
35
35
36
36
34
36

36.5

5PM
(1700)

22
23
20.5
30.5
27
28
31
29
345
37
43
39
36
44
1
44
47
42
42
39

37

8 PM
(2000)

19
19
18
23
20.5
24
25
22
24
30
35
34
.32
35
36
39
40
36
37
34
30
36.5
34
33
33
33

© 33
325

11 PM
(23C0)

15

15

15
19
16
22
235
19
24
24
34
30
31
33
33
35
355
34
36
33
29
36
32
31
30
31
32
31

2 AM
(0200)

13
13
13
18
14
20
19
17

29
29
30
32
32
31
33
33
35
32
28
34.5
31
30
26
29
30
29

!
I
I
I
I
|
I
I
I
I
I
!
I
I
I
!
|
I
!
[
!
I
|
I
I
I
I
|
I
1
I
I
[

5AM
(0500,

9.5
11
10
10
10
18
16
14
13
13
17
20
20
20
23
24
26
23
25
25

255
26
27
27

23.5

255

245

[P

24"

8 AM
(0800)

PN

10
12
10
1"
11
17
17
13.5
14.5
14
18
21
18.8
21
245
24
26.5

26.5

27.5
24.5
26
25
25

4

WET BULB TEMPERATURE, C

11 AM
(1100)

15
15
14
16
16
18
19
15
18.5
17.5
22
23
22
21
25
25
26
25
23.5
26
27
28
27
28
27
27
26
27

Ve leh

2PM

(1400)

-~

16
14
14
17
16
20
20
15
18.5
17.5
23
25
23
23
25
25
24
26
26.5
27
25
28
275
28.5
275
27.5
26.5

.38

5PM
(1700)

15
13.5
14
18
17
21
21
16
18
20
22
25
23
23
24
25
23
27
26
28
25
28
28
30
27
28
27.5
285

8 PM
(2000)

14.5
12
12
17
14
20

215
15
17
18
22
22
22
24
23
26
22
26

26.5
27
25

27.5
27
28
26
27
27

28.5

11 PM
(2300)

14

9

1"
16
13
19
19
12
16
16
20
23
22
25
23.5
255
225
25
26
27
26

27.5
27
25
26
27
26

2 AM
(0200)

11
11
10
15
12
13
17

11

15
15
19
22
22
25
23
25
22
25
25
26
26
27

2

26.5
24
25
26
25



O=

DATE

5 AM
(0500)

MW
D s
QO A

’ )’

8.4
10.38
11.692
11.88
11.14
13.70
17.08
16.84
19.50
20.82
20.68
22.80
23.70
24.54
2584
26.98
28.04
27.66
28.56
28.76
28.78
27.98
28.32
27.44
27.06
25.86
27.02

8 AM
{0800)

10.82
9.28
1034
<9

iS g
12,52
12.94
12.68
14.40
18.50
18.52
20.02
20.92
22.30
25.12
24.94
27.12
27.66
28.28
29.02
29.38
29.98
31.22
30.04
29.34
29.74
28.68
28.08
27.86
27.84

DRY BULB TEMPERATURE, C

11 AM
(1100)

16.06
15.72
18.16
i8.24
a7y

"

-

ASTN \B ]
- O
[+4}

5
.9
25.06
25.74
24 .98
26.28
27.98
30.56
34.68
34.52
34.58
33.50
36.60
36.08
34.92
36.82
36.20
36.02
34.04
34.76
32.88
33.20
33.08

2.23

[e)]

’

2PM
(1400)

19.48
19.82
21.94
2222
22.08
"1 a8
25.12
28.60
25.58
28.32
29.70
29.92
33.92
38.48
38.46
37.70
40.52
38.36
41.6C
39.64
41.02
42.26
40.66
36.40
38.62
37.42
36.18
36.64
3432

5PM
(1700)

18.64
19.54
21.98
22.50
23.28
23.42
2472
250
30.52
29.36
30.32
30.22
35.38
39.48
39.08
38.92
42.32
40.58
43.12
40.48
42.24
43.60
41.68
36.52
39.92
33.54
37.82
37.€8
34.46

8 PM
(2000)

14.12
1425
15.58
16.16
19.28
17.86
19.14
1978

PSR
24.56
24.94
25.36
30.08
32.58
32.82
32.64
35.00
24.36
37.12
36.06
36.55
38.62
36.18
32.34
36.94
35.34
34.64
34.22
31.82

11 PM
(2300)

11.96
12.18
13.34
12.42
14.64
15.22
16.02
15.68
18.82

<2z
22.46
23.26
27.02
30.14
30.16
28.38
31.84
31.62
33.54
32.84
34.02
35.88
33.46
29.84
34.8¢
32.5¢
31.16
31.88
30.18

TABLE A-5
4-1/2 YEAR TEMPERATURE DATA - DAILY AVERAGES EVERY THREE HOURS (K

2 AM
{0200)

10.12
10.50
11.68
10.76
13.16
13.54
14.22
14.00
16.32
20.98

0.an
2128
24.64
26.52
27.08
27.12
30.06
29.58
30.98
30.34
31.44
33.02
31.38
28.92
32.54
30.72
29.52
29.10
28.25

5 AM
(0500)

7.36
7.62
8.36
7.34
8.68
9.40
13.06
9.04
11.58
14.94
14.18

ol
-~

ia72
1782
18.52
19.12
20.56
19.30
22.18
24.58
2288
25..2
25.70
25.20
25.74
25.16
25.30
24.28
25.20

8 AM
(0800)

7.68

8.12

8.98

7.90

8.76

9.56
10.68

9.66
11.88
i5.36
14.70
15.40
(R
19.40
i9.22
19.42
21.50
20.38
23.22
2552
24.50
26.74
26.60
25.94
26.56
25.38
26.30
25.50
25.08

BEST AVAILABLE COPY
CHRI METEOROLOGICAL STATION)

WET BULB TEMPERATURE, C

11 AM
{1100)

10.20
11.28
13.02
12.98
14.02
13.30
13.64
14.54
16.54
18.02
17.52
17.48
18.20
TNBE
22.28
20.46
2242
22.20
23.76
26.44
25.46
26.06
26.80
26.66
27.56

5.42
26.86
26.86
26.22

2PM
(1400)

12.14
12.76
13.94
13.28
15.00
14.06
14.88
14.86
17.20
19.46
18.36
18.76
19.10
2150
e 1T
21z
2346
22.50
23.5¢
26.26
26.26
26.46
27.32
26.88
28.16
27.06
27.58
26.86
27.04

5PM
(1700)

11.96
12.66
14.18
13.16
14.950
13.94
15.12
15.38
17.52
20.08
18.84
18.76
19.42
21.00

8 PM
(2000)

10.28
11.14
12.40
11.50
13.38
11.74
13.54
14.24
16.06
18.70
18.56
18.24

7

N

[4 RS
‘]

Y Y]
Al
IR TP

N
[ SRR

P‘)
X

n

N
G Ur o
N

N
o

W o
« O

8
2

25.14
27.06
26.36
27.58
26.56
25.84

11 PM
{2300)

9.24

9.98
10.62
10.16
11.72
10.30
12.50
12.42
14.70
18.08
17.20
16.90
17.98

2 AM
(0200)

8.02

9.14

9.80

9.10
10.52

9.74
11.34
11.60
13.22
17.14
15.64
15.98
17.56
18.66
19.28
19.42
168
2182

2104

EPae

2445

24.32
24.16
25.60
2422
26.34
25.74
2520
25.34
25.12



DATE

15-Aug
25-Aug
01-Sep
07-Sep
15-Sep
25-Sep
01-Oct
07-Cct
15-Oct
25-Oct
01-Nov
07-Nov
15-Nov
25-Nov
01-Dec
07-Dec
15-Dec
25-Dec

i
I
i
i
I
f
It
I
Il
Il
Il
It
Il
i

5AM
(0500)

26.58
25.66
25.65
24.65
24.58
24.73
23.98
22.23
21.05
19.40
17.03
16.30
15.45
13.73
12.75
11.58

.70

8.70

TABLE A-5

4-1/2 YEAR TEMPERATURE DATA - DAILY AVERAGES EVERY THREE HOURS (ROHRI METEOROLOGICAL STATION)

8 AM
{0800)

27.88
26.96
26.80
25.68
26.35
26.43
25.25
24.28
23.20
20.60
19.03
16.83
17.45
13.85
13.35
12.25

¢.73

9.95

DRY BULB TEMPERATURE, C

11 AM
(1100)

32.26
32.06
30.65
31.58
30.40
32.18
32.68
32.33
30.03
28.10
28.05
26.10
25.35
20.93
19.23
20.10
17.97
16.13

2PM
(1400)

35.02
36.04
35.00
34.48
33.20
35.75
36.5C
34.78
32.33
30.8€
30.75
23.85
28.70
24.40
2233
24.23
21.73
20.47

5PM
(1700)

35.94
36.74
36.03
35.23
33.95
42.73
34.23
34.63
32.18
29.40
29.60
29.55
28.08
24.38
2223
22.40
21.18
19.98

8 PM
(2000)

32.78
33.28
32.58
31.30
30.10
30.10
29.68
28.70
27.45
25.15
24.58
23.05
2155
19.23
17.20
18.33
15.30
15.87

11 PM
(2300)

30.42
30.22
29.80
29.13
27.95
27.43
27.05
25.33
22.48
22.98
19.58
20.65
18.10
16.15
15.10
14.07
11.87
11.37

10.80 |
9.80 |

5 AM
(0500)

24.94
23.72
23.85
22.23
22.88
21.43
21.13
20.95
17.48
16.68
14.95
14.35
14.55
11.95
10.95
10.53

8.00

6.70

8 AM
(0800)

2546
24.74
24.75
23.50
23.65
22.33
22.15
21.55
18.25
17.40
15.80
14.33
14.80
12.08
10.80
10.60

7.75

7.58

WET BULB TEMPERATURE, C

11 AM
(1100)

26.38
26.16
25.40
25.28
24.35
24.48
2358
22.48
20.10
20.10
18.68
- 18.28
18.33
15.65
1353
14.20
11.73
10.93

2PM  5PM
(1400) (1700)
26.88 27.52
26.88 27.28
2605 26.95
2578 2570
2515 25.45
2485 2513
2385 24.23
2285 23.15
21.03 20.90
20.90 20.13
1853 19.58
1870 18.83
18.85 18.73
16.03  16.33
1390 1455
1557  14.58
1363  13.60
1253 13.38
Ay

8 PM
(2000)

26.88
27.06
26.55
25.78
24.63
24.73
22.88
23.23
19.78
19.73
17.65
17.73
17.60
15.00
12.40
15.03
12.10
11.30

11 PM
(2300)

26.24
25.66
25.70
24.90
23.58
23.73
21.83
2210
18.85
19.08
16.73
16.28
16.33
13.35
11.60
12.47

9.77

9.27

2 AM
(0200)

25.74
24.74
25.05
23.85
22.83
22.48
2135
21.05
18.48
18.48
15.85
15.65
14.93
12.58
10.13
10.63

9.03

8.40



DATE ||

January ||
February |
March It
April i
May I
June I
July Il
August Il
September ||
October ||
November ||
December ||

5 AM
(0500)

9.17
11.35
16.78
22.00
26.38
28.44
27.70
26.53
24.90
21.66
15.88
10.68

8 AM
(0800)

9.94
12.20
17.86
23.32
28.02
30.16
28.96
27.64
26.31
23.33
16.79
11.32

DRY BULB TEMPERATURE, C

11 AM
(1100)

17.03
20.47
25.52
31.94
35.19
35.99
33.72
32.42
31.20
30.78
2511
18.36

2PM
(1400)

20.87
24.01
29.08
35.20
39.80
40.90
37.16
35.51
34.61
33.62
28.43
2219

5 PM
(1700)

20.67
24.32
29.79
36.04
41.24
42.00
38.20
36.21
36.98
32.61
27.90
21.44

8 PM
{2000)

15.03
19.02
24.61
30.21
34.78
36.86
34.82
33.03
31.02
27.74
2210
16.68

11 PM
{2300)

12.48
15.39
21.68
27.65
31.47
34.08
32.11
30.68
28.58
24.46
18.87
13.10

TABLE A-6
4-1/2 YEAR TEMPERATURE DATA - MONTHLY AVERAGES EVERY THREE HOURS (ROHRI METEOROLOGICAL STATION)

2 AM
(0200)

10.76
13.73
19.25
24.88
29.44
31.55
30.43
28.20
26.76
23.08
17.08
12.34

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

5AM
{0500)

7.67

9.30
13.98
17.36
20.29
24.62
25.35
24.54
22.59
19.06
13.85

9.04

8 AM
(0800)

8.17

8.67
14.33
18.33
21.13
25.84
26.05
25.20
23.56
19.84
14.25

9.18

WET BULB TEMPERATURE, C

11 AM
(1100)

11.90
13.88
17.39
21.09
221
26.19
26.88
26.41
24.88
21.56
17.73
12.60

2 PM
(1400)

13.03°

14.70
18.45
2117
22.80
26.58
27.42
26.92
25.46
22.16
18.03
13.91

5PM
(17¢0)

12.99
14.83
18.75
2126
23.12
26.43
27.37
27.12
25.81
210
18.36
14.03

8 PM
(2000)

11.33
13.23
17.89
20.77
22.29
25.69
26.54
26.59
2542
21.40
16.99
12.71

11 PM
(2300)

10.00
11.74
16.72
19.71
21.50
25.21
26.09
25.97
24.48
20.46
15.67
10.63

2AM
(0200)

8.02
10.80
15.50
18.73
21.06
24.56
25.38
2524
23.55
19.84
14.75

9.55



‘ TABLE A-7
4-1/2 YEAR TEMPERATURE DATA — MONTHLY AVERAGES
(ROHRI METEOROLOGICAL STATION)

SPECIFIC

MONTH DRY WET RELATIVE HUMIDITY

BuLB B8ULB HUMIDITY LB WATER/

C C % LB DRY AIR

Jan 14.5 10.5 61.2% 0.0063
Feb 17.6 12.3 53.8% 0.0067
Mar 23.1 16.6 52.1% 0.0092
Apr 28.9 19.8 43.0% 0.0107
May 33.3 21.8 36.4% 0.0117
June 35.0 25.6 47.7% 0.0169
July 329 26.4 60.3% 0.0191
Aug 31.3 26.0 66.0% 0.0191
Sep 30.0 245 63.6% 0.0171
Oct 27.2 20.8 56.7% 0.0128
Nov 21.5 16.2 58.3% 0.0093
Dec 15.8 11.5 59.8% 0.0066
Year 259 19.3 54.2% 0.0113

BEST AVAILABLE DOCUMENT
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PLANT POWER AUGMENTATION USING INLET AIR EVAPORATIVE COOLERS
ANALYSIS OF ECONOMIC INTERNAL RATE OF RETURN

APPENDIX B
POWER INCREASES ATTRIBUTABLE TO INLET AIR EVAPORATIVE COOLING

A melthodology was developed to calculate the power increases attributable to inlet
air evaporative cooling. A necessary step in performing this analysis was to obtain
the appropriale temperature profiles (dry bulb and wet bulb) and. corresponding
relative humidities upon which to base the power increase calculations. The
treatment of the meleorological data is described in Appendix A.

The "cooled air temperature” was first determined for each point of interest. The
cooled air temperature is the temperature to which the compressor inlet air
temperature can be reduced with the evaporative cooler. For the purpose of this
study an assumption was made that the evaporative coolers would operate at an
average efficiency of 80 percent. This is thought to be more realistic, and more
conservalive over the long term, than the 90 percent recommended by the media
supplier and used in the reference 1 report. This figure adequately accounts for
degradation of the cooler media over time unlil its periodic replacement. The
Brocedure ‘or calculating the cocled air temperature presupposes that both the dry

ulb and weat bulb temperatures are known. The cooled air temperature is then the
temperalure obtained by subtraciing 80 percent of the difference between the dry
bulb and wel bulb temperature from the dry bulb temperature. For example, with a
dry bulb temperature of 34 degrees C and a wet bulb temperature of 24 degrees
C. the cooled air temperature would be 26 degrees C. The psychomelrics of the
cooling process are discussed in more delail in reference 1.

Independent of the calculation of the cooled air temperature, it was necessary to
develop an equatlion to represent the Guddu combined cycle power plant base
load oulput (without evaporative cooling) as a function of ambient dry bulb
temperature. Data provided by the General Electric Company (reference 3) shows
that the relationship is thal of a straight line. Fifteen data points were extracted
from the Guddu plant operation logs at ambient temperatures fiom 15 degrees C
to 40 degrees C. A regression analysis was performed to find the equation of the
straight line mos! closely representing the data. Figure B-1 presents the individual
points used in the regression analysis as well as the plot of the straight line
calculated in the analysis. As can be seen from the figure, the curve fits the dala
extremely well and confirms the straight line relationship. The regression analysis
resulted in a slandard error of the coefficient of approximately 3.5 percent, and a
standard error of the y-intercept of approximately 0.5 percent.

The computer model constructed by Gibbs & Hill also accounts for the slight
penally {loss in efficiency) resulling from the increase in inlel air pressure drop
caused by the use of evaporative media. Data provided by the gas turbine
manufacturer, General Eleclric, indicates thal an increase in the inlet pressure
drop of 4 inches of water results in a ons and one-half percent reduction in gas
turbine oulput. The addition of evaporative coolers results in an increase in the
pressure drop through the inlet air system of about 0.3 inches water gauge. This
results in a reduction of approximately 0.1 percent in output.

B-1

BEST AVAILABLE COPY



APPENDIX B (CONTD)

With the above methodology in place, the Guddu combined cycle power plant
output was calculated both without and with evaporative cooling. This was done
using the equation and correction factor described above. For the plant without
evaporalive cooling, the ambient (dry bulb) air temperature was used as the input
variable in the equation. For the plant wilh evaporative cooling, the cooled air
temperature was selected as the inut variable. This calculation was performed for
each of the 2,920 data points (365 days x 8 sets of dry and wet bulb temperature
per day) of the year for which complete meteorological data was obtained, i.e.,
August 1, 1989 through July 31, 1990. The increases in base load power output
for each month of the year were also calculated using the average monthly
temperatures determined as discussed in Appendix A. The average monthly
power increases are presenled in Table B-1. Figure B-2 shows this information in
a graphical format. A tabulation of the calculated power increases for each of the
2,920 data points wouid be too voluminous for this report. However, Gibbs & Hill
has prepated Figures B-3 through B-5 which show daily power increase curves.
Figure B-3 presents the daily curve for January 3, 1990, which is representative of
a probable minimum daily increase. Figure B-4 presents similar information for
May 23, 1990, and represents a probable maximum daily increase. A typical daily
power increase curve is shown in Figure B-5 and is based on the weather data for

September 6, 1989.

The calculaled plant power increase atlributable to evaporative cooling, averaged
for an entire year, without consideration of unit outages or power reductions
resulling from economic dispalch loading, is 14.0 MW. The maximum calculated
power increase was 9.75 percent. This is within the capability of the generator
which, as discussed in reference 1, limits the power increase o about 11 percent
at 0.90 power factor.,

Gibbs & Hill also undertook a review of the methodology described above to
determine how closely power increases predicted by its use compare with data
provided by the General Electric Company. The curve supplied by General
Electric for the Guddu combined cycle power plant via reference 3 was entered
into a personal computer based program. An equation of this curve was
developed by means of a regression analysis as described earlier. Figure B-6
shows the close comparison of the values calculated by the Gibbs & Hill procedure
with the data points extracted from the General Electric curve for the base loaded
plant withoul evaporative cooling. For the three curves presented by General
Electric for the plant output with evaporative cooling, data points were selected
(ambient dry bulb temperature and specific humidity), and corresponding wet bulb
temperatures were calculated. This information was then inputted to the equations
developed by Gibbs & Hill. Figure B-7 presents the resulls of this comparison for
three sels of specific humidity lines, i.e., specific humidity of 0.002 Ib water/Ib dry
air, 0.010 Ib water/Ib dry air, and 0.020 Ib water/Ib dry air. As seen in the figure the
results compare very well with a maximum difference of only approximately one
percent at the higher ambient temperatures. This difference decreases and
essenlially vanishes enlirely as ambient temperature decreases. This confirms the
validity of the methodology developed by Gibbs & Hill to calculate the power
increases which can be achieved with an inlet air evaporative cooler.

B-2
BEST AVAILABLE COPY
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TABLE B-1
GUDDU COMBINED CYCLE POWER PLANT
AVERAGE MONTHLY POWER OUTPUTS
WITH AND WITHOUT EVAPORATIVE COOLING

SPECIFIC

DRY WET COOLED RELATIVE HUMIDITY BASE LOAD PLANT OUTPUT
BULB BULB AIRTEMP HUMIDITY LB WATER/ W/0 WITH OUTPUT
C C DB, C % LB DRY AIR COOLING COOLING INCREASE
16.3 129 135 67.9% 0.0078 621.9 629.7 7.8
16.3 12.5 13.3 64.9% 0.0075 621.8 630.6 8.8
20.9 16.2 171 62.6% 0.0096 607 .4 618.4 11.0
28.7 202 219 46.3% 0.0114 582.9 603.5 20.6
33.3 242 26.0 47.1% 0.0152 568.2 590.5 223
33.6 258 274 53.9% 0.0177 567.4 586.3 18.9
326 26.6 278 62.8% 0.0195 570.6 585.0 14.4
30.9 26.0 27.0 68.4% 0.0193 576.0 587.5 11.5
299 23.5 24.8 59.1% 0.0157 579.0 594.3 15.3
271 19.6 211 502% - 0.0112 = 5879 606.0 18.1
209 16.1 171 61.5% 0.0095 607.4 618.7 11.2
15.7 12.5 13.1 69.8% 0.0077 623.7 631.0 7.4
25,5 19.7 20.9 58.5% 0.0120 5927 606.7 14.0

BEST AVAILABLE COPY
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PLANT POWER AUGMENTATION USING INLET AIR EVAPORATIVE COOLERS
ANALYSIS OF ECONOMIC INTERNAL RATE OF RETURN

APPENDIX C
PLANT OUTAGES

Forced and scheduled outage data obtained from the plant operational logs for the
period July 1989 1o June 1990 are shown in Table C-1. Separate data for the four
gas turbines (unils G-5 through G-8) and the two steam turbines (units G-9 and
G-10) are shown.

Outages for inspection and overhaul are scheduled for the period from August to
mid-December whenever possible because the availability of hydro power is much
greater during these months than during the first part of the year. There are
inevitably some scheduled outages during the low hydro months and there are, of
course, forced outages throughoul the year.

The data presented in Table C-1 were used in the economic analysis. No
distinction was made between scheduled and forced outages since both have the
same effect on the availability of generating capacity. The average outage rate
was 10.9 percent over {he period under consideration.

Account was taken of the fact that a gas turbine outage reduces the output of the
associaled combined cycle steam turbine by 50 percent. This was done by
attributing half of the gas turbine outage hours to steam turbine outage hours and
applying a cocincidence factor of 33 percent (i.e. the probability of unrelated
oulages of gas {urbines and their associated steam turbine occuring at the same
lime is 33 percent). Application of this factor on a monthly basis has the impact of
increasing plant unavailability from a yearly average of 10.9 percent to 12.9
percent. The base loaded 14.0 MW average increase in oulput discussed in
Appendix B is therefore effectively reduced to 12.1 MW. '

C-1
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(s

GUDDU 600 MW COMBINED CYCLE POWER PLANT
FORCED AND SCHEDULED OUTAGES iHOURS)

TABLE C-1

Percent
of
Jui-z0 Aug-39  Sep-39 Dct-39 Nov-89  Dec-39  jan-90 Feb-90  Mar-90  Apr-90  May-90  Jupe-90 Total Available
Hours hours
UNIT G-3
FORCED )] 152 0 3 428 10 10 5 13 3 11 105 745 8.5%
SCHEDULED 1} 306 720 723 0 17 0 0 10 9 21 0 1.956 22.13%
COMBINED 0 3=R 720 726 428 57 10 5 53 17 2 105 2,701 30.8%
UNMTZ 5
FORCED 19 A 8 21 9 31 12 7 10 7 12 6 170 1.9%
SCHEDULED 0 < 2 99 687 14 0 0 35 9 20 0 890 10.2%
COMBINED 1! =0 10 120 £°2 13 12 7 65 16 32 6 1.060 12.1%
UNIT G-7
FORCED 0 t G 5 15 0 2 0 34 4 7 0 69 0.3%
SCHEDULED 43 1 51 39 218 0 0 - 86 0 0 0 70 517 5.9%
COMBINED 43 1 61 + 233 0 3 ; 86 EX1 4 7 70 386 6.7%
UNIT G-8
FORCED 29 [ l 0 10 2 1 0 8 0 3 0 55 0.6%
SCHEDULED 26 o 0 0 38 0 0 31 21 26 66 100 327 1.7%
COMBINED 55 n 1 0 48 2 1 31 29 26 69 100 382 4 4%
UNIT G-9
FORCED 1 " 0 0 0 13 1 0 1 0 0 12 2 0.3%
SCHEDULED D] ] 0 137 33 0 16 0 0 0 0 74 260 2.0%
COMBINED ! ' 0 37 33 13 17 0 1 0 0 36 288 35
UNIT G-10
FORCED 137 i l> 2 247 31 4 16 0 0 7 1 197 3.7%
SCHED{LED i i) 21 S 14 99 5 11 27 0 0 8 193 2.2
COMBINED {37 i 22 10 261 130 9 27 27 0 7 9 690 7.9%
BEST AVAILABLE COPY

\

~ -
S wrnmel “19a



TABLE C-1 (CONT'D)

GUDDU 600 MW COMBINED CYCLE POWER PLANT
FORCED AND SCHEDULED OUTAGES tHOURS)

Percent
of
Jul-xo Aug-39  Sep-39 Dct-3Y Nov-89  Dec-39  Jan-90 Feb-90 Mar-90)  Ape-90 May-%0  June-90 Total Available
. Hours  hours

TOTAL
FORCED 228 191 0 31 709 37 31 28 66 19 40 124 1.564 5.0%
SCHEDULED 69 19 304 1.006 990 160 21 128 143 4 107 252 4.143 7.9%
COMBINED 297 a1 34 1.037 . 1.699 247 52 156 209 63 147 376 5.707 10.9%
PERCENT OF AVAILABLE HOURS
FORCED S.i% 0.2% 0.7% 16.4% 1.9% 0.7% 0.7% 1.5% 0.4% 0.9% 2.9% 3.0%
SCHEDULED 1.3 18.6% 22.5% 22.9% 3.6% 0.5% 12% 3.2% 1.0% 2.4% 5.83% 7.9%
COMBINED 6.7 18.3% 23.2% 39.3% 5.5% 1.2% 3.9% 1.7% 1.5% 33% 3.7% 10.9%
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PLANT POWER AUGMENTATION USING INLET AIR EVAPORATIVE COOLERS
ANALYSIS OF ECONOMIC INTERNAL RATE OF RETURN

APPENDIX D
ECCNCMIC ™MSPATCH LOADING |

Several slatistical data seis proenicd by WAPDA were analyzed {o obtain plant
performance dala and corirpets iy toading. Generation statistics, sampled
for 55 days during 1080 ond 1720 orovided daily load and plant factor
percentages, ouiaya dalz i hewos o5pounit, daily generation, fuel data,
temperature data and nuet:cr of =iv1z Salacled data are presented in Table D-1
on a monthly basis and oo wssd 1o eslimate a generation reduction factor
resulling from load dicpaich. This ioduction faclor was applied to the calculated
power increases zitibuiab!c tointet ob cuanprative cooling.

WAPDA's economic dispalch leadina reconnizes - ee distinct time periods:
i) Mid-December through Anril, during which period the units are base loaded.

i) May through July, during which period the units are base loaded during the
daylime and lcadad at abeut 50 nercent between 10:00 pm and 5:00 am,

iy Auguslt through mid-Dacember, during which period hydro power is relatively

plentiful and the Guddu vnits operate al an approximate 20 percent reductior:
in output 12lativa ie basa load.

On the basis of the above the reduction in oulput per annum due to economic
dispatch is aboul 15.5 percent. As would be anticipated from the loading pattern
given above this is a low number. This is not unexpected since the Guddu
Combined Cycle Units are the most alficient thermal unils on the WAPDA syslem
and there are generation shortials in Pakistan for significant periods during the
year.

The 155 Fercent reduclion in outpu! due lo economic dispalch has the effect of
reducin? the 12.1 MW averaga rowsar increase in oulput discussed in Appendix C
o 10.2 MW,

D-1

pEST AVAILABLE COPY



PLANT POWER AUGMENTATION USING INLET AIR EVAPORATIVE COOLERS
ANALYSIS OF ECONOMIC INTERNAL RATE OF RETURN

TABLE D-1

GUDDU 600 MW COMBINED CYCLE POWER PLANT
- ‘HISTORICAL GENERATION PATTERNS

4
MONTH

Jul-89

Aug-89
Sep-89
Oct-89

Nov-89
Dec-89
Jan-90

Feb-90
Mar-90
Apr-90

May-90

Jun-90

Total

ouTPUT
MWh

384,927

349,463

" 325,500
319,517

273,840
368,187
429,257

| 389,844

' 431,799

1 401,520

| 405,294

| 310,050

4,389,798

KEY DISPTACH
LOGIC USED

Base load, day
50% 10pm-5am

Hydro preferred
Hydro preferred
Hydro preferred
Hydro preferred
Mid-Dec, base load
Base load

Base load

Bass load

Base load

Base load, day
50% 10pm-5am

Base load, day
50% 10pm-5am

Average

LOAD
FACTOR
%o

90.7%

81.5%
78.1%
73.0%
62.6%
79.4%
92.8%
93.3%
95.5%
95.7%
95.9%

75.9%

REDUCTION
IN MAX,

" LOAD

FACTOR
Yo

9.3%

18.5%
21.9%
27.0%
37.4%
20.6%
7.2%
6.7%
4.5%
4.3%
4.1%

24.1%

BEST AVAILABLE COPY
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