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1- maintenance scheduling
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1 - unit commitment (UC)
2 - economic dispatch (ED)
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1- Bottling

2- minimum up time

3- minimum down time
4 - fuel constraint
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1 — crew constraint
2 - Must run unit
3 - Base unit

4 - Cycling unit
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1 - exhaustive enumeration

2 - priority list

3 - lagrangian relaxation

4 - mixed integer linear programming
5 - linear programming

6 - dynamic programming
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1 - network flow programming
2 - branch and bound

3 - game theory

4 - traveling salesman

5 - neural network

6 - genetic algorithm (GA)
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Table 1. Relationship between thunderstorm days
per year and lightning Nlashes per km® per year

Thiymadurybow m Flashes par ke’ per yase {‘} J-’#
diys per yaar
Maan Lisnits

5 | 02 0.1 w D5
1] 0.5 0,151 1
20 1.1 03 1w 3
J0 1.9 06 o 5
40 2.8 08 to B
LT 3.7 1.2 to 10
60 4.7 1.8 tol2
ED 6.9 3 twli?
100 8.2 4 1020

NOTE Tha ddata lor thes 130ke has bran v frac e T riseis

snlgs g on s Andeston, .3, and Enkizson, A, [Conlersnes
vt hgrionabe dies grands ~eseaux akecingues (CIGREN)
Loghin-ng Parsneters lor Engineering Application. Shectra,

1980, §9, 65102,
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Table 2 Table 3 (P-Y) Jgor
Welghting factor A (use of structure) Weighting factor C (contents or consequential effects)
Use to which structure is put Value of Contents or consequential effects Value of

factor A factor C
Houses and other buildings of comparable size 0.3 ﬂrdin:iﬂ dnfﬁhtsnc or office buildings,
a4 - factories and workshops not containing
E“Euuqd Tth;rlhﬂdmgl of comparable size i o ially s, I 03
Factories, workshops tories . Industrial and agriculrural buildings with
S w specially susceptible® contents 08
Office blocks, hotels, blocks of flats and : : :
other residential buildings other than Power stations, gas installations, telephone
those included below 1.2 exchanges, radio stations Lo
Places n Key industrial plants, ancient monuments
i L e ey B and historic buildings, museums, art
stores, post offices, stations, sirports galleries or other buildings with specially
and stadium structures 1.3 valuable contents 1.3
: - Schools, hospitals, children's and other
Schools, hu:unls, children’s and s os places of bly L7
*This meuns specially valuable plant or materials vulnerable 1o
fire or the resulis of firc.

Table 4 Table 5
Weighting factor B (type of construction) Weighting factor D (degree of isolation)

Type of construction Value of Degree of isolation Value of
factar B factor D
Steel framed encased with any toof other than metal® 0.2 Structure located ina large area of
: - structures or trees same Of greater
Reinforced concrete Iruh.:nr roof other than metal 0.4 ki vt gl b 04
E:E II""“.’ ““i‘"d or reanfoeced concrele 0.8 Structure located in an area with few other
:ﬂ'h lai ok th ' structures or trees of similar height . 1.0
s e et 10 o g eacd o XcesERg
t least twice eight of surrou
Timber framed or clad with any roof other S ddtiica Sfvraks e 20
than metal ar thatich - I.4
Brick, plain concrete, masonry, timber
framed but with metal roofing 1.7
Any building with a thatched roofl 20
*& structure of exposed metal which is conhinuous down to
ground level is excluded from the table as it requires no
lightning protection bevond sdequate earthing arrangements,
Tableé
Weighting facter E (type of country)
of Valuc of

LR factor E

Flat country at any level 0.3

Hill country 10

Mountain country berween 300m and 900m 13

Mountan country above 900m 1.7
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Elevation Correction Factor
Altitade, ft Correction factor
0 1.00
1600 1.05
3300 .11
5000 1.17
6600 1.24 Videer
8200 1.31
9900 1.39
Temperature Correction Factor
Temperature of  Correction | Temperature of  Correction
intake, *F factor intake, *F factor
=50 0.773 40 0.943
-40 0.792 50 0.962
=30 0.811 60 0.981
~20 0.830 T0 1.000
~10 0.5849 80 1.019
0 0.867 20 1.038
10 0.886 100 1.057
20 0.905 1o 1.076
30 0.925 ! 120 1.095
Weight of Water Vapor in Air
{ Grains of meisture per pound of dry air and standurd barometric pressure)
RH
Temp,,°F 10 20 30 40 50 60 70 80 90
30 3 5 7 9 12 14 17 19 21
40 4 7 n - 14 16 . 18 20 22 24
] & 10 14 20 26 - 38 42 43
60 8 16 22 30 39 48 54 62 70
70 I 21 34 it 35 66 78 88 100
80 16 30 46 62 18 92 108 125 140
90 21 42 65 83 108 128 158 173 195
100 29 58 87 L6 147 176 208 :
¥ Jsee



Muoisture Content of Air at One Aimosphere*

Dew Grains moisture  Pounds moisture  Grains moisture Vol.

pomt.”F  perlbair = perlbair per ft* ir ppm pescom ,
i) &
0.0006 0.4 600 0.1 f
4 0.08
- 10 K
0.0004 400 0.06
2 0.2
-20 0.04
0.0002 200
—30 | 0.1
0.8 0.08 0.02
0.6 0.0001 0.06 100
—40 0.00008 80
0.4 0.00006 0.04 60 0.8l
0.008
— 50 0.00004 40
0.2 0.02 _ 0.006
0.004
—6l)
0.00002 20
0.1 0.01
0.08 0.008 0.002
-70 0.00001 10
0.06 0.000008 0.006 8
0.04 0.000006 - ° 0.004 6 © o 0.001
- 80 0.0008
0.000004 4 0.0006
0.02 0.002 0.0004
~u0
0.000002 2
0.01 0.001 0.0002
— 100 0.008
0000004 : ?.ﬂﬂﬂ& 1




Moisture Content of Air at One Atmosphere* (Continued)

Dew Grains moisture  Pounds moisture  Grains moisiure o Vol.
point, °F per b air per lb air per (1 air ppm percent
110 0.0600 0,000
400 25 9
0.0500 50,000 8
)
100 300 20
0.0400 40,000
6
15
90 5
0.0300
200
4
80
150 0.0200 0 20,000
9 3
70 3 -
[ (H) 0.0150 15,000
9H) 7 2
30 0
60
G.0100 10,000
70 0.0090 9,000 1.5
60 0.0080 8,000
50 ]
St 0.0070 7,000 |
40 0.0060 3 6,000 0.9
40
0.0050 3,000 0.8
30 0.0040 2 4,000 0.7
0.6
30
20 0.0030 1.5 3,000 0.5
: 0.4
20
(0.0020 | 2,000 0.3
0 0.8
10
8 0.0010 ' 0.6 1,000 0.2
4] 0.0008 800
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Fikrmtion Particle Maximum drop
Filer efliciency shze, when clean, Comment
ype W jarm in W [uee key)
Dy 1oo 1] -8 (1
940 5
98 3
Wiscous 100 V-2 (23
mpngement 45 .|
fedl weized) 85 [1]
il barh o i =10 = nominal Xy (3 04
it ol i 1 = o drop
Dy’ wiith L] n 4 ()
slencer ol -] T ik}
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Kirw pa comrmenve:
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{1} Mot tecommensdied for detly sreat o Tor sonbebricited comprenicrn.
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1} Betoemomendend for rotary’ vane compresins s normal sorvioe,
IC5h Full flow capacity mp so | 600 scim.
{53 Full Nosw capacicy from 1600 so G300 sclm.

A) Jogu=

1. Diaphragm valve positioner
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Recommended Air Inlet LY.N W
Pipe Size
Maximum Minimum
scfm free air capacity si:e,_ in
50 2%
1o 3
210 4
400 3
300 6
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Standard ASME Receiver Dimensions
Diameter, Volume,
in Length, fi fir?
14 4 4%
13 (] : 11
24 (] 19
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54 14 . 223
&0 16 34
6 18 428
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