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3ULQWHG LQ 8�6�$� ��� �� ���� �� ����

� 'XFWZRUN &RQQHFWLRQV
� :LULQJ
� 6WDUW�8S 3URFHGXUHV
� 0DLQWHQDQFH
� +RLVWLQJ�5LJJLQJ

� 6DIHW\ /DEHOLQJ DQG 5XOHV
� ,QVWDOODWLRQ 5HTXLUHPHQWV
� /RFDWLRQ�&OHDUDQFHV
� $LU 'LVWULEXWLRQ
� (FRQRPL]HU $FFHVVRU\
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7DEOH 2I &RQWHQWV
�� 6DIHW\ /DEHOLQJ DQG 6LJQDO :RUGV �� � �

'DQJHU� :DUQLQJ DQG &DXWLRQ �� � � � � � � � � � � � � � �

6LJQDO :RUGV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6LJQDO :RUGV LQ 0DQXDOV �� � � � � � � � � � � � � � � �

3URGXFW /DEHOLQJ �� � � � � � � � � � � � � � � � � � � � � � � � � � �

'DQJHU /DEHO �� � � � � � � � � � � � � � � � � � � � � � � � � �

:DUQLQJ /DEHO �� � � � � � � � � � � � � � � � � � � � � � � � �

&DXWLRQ /DEHO �� � � � � � � � � � � � � � � � � � � � � � � � �

�� 8QLW 'LPHQVLRQV �� � � � � � � � � � � � � � � � � � � �

�� 6DIH ,QVWDOODWLRQ 5HTXLUHPHQWV �� � � � � �

�� /RFDWLQJ 7KH 8QLW �� � � � � � � � � � � � � � � � � � �

$FFHVV 3DQHOV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � �

&OHDUDQFHV �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

0LQLPXP &OHDUDQFHV WR &RPEXVWLEOH
&RQVWUXFWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � �

,QVWDOODWLRQ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

*URXQG /HYHO ,QVWDOODWLRQ �� � � � � � � � � � � � � � � �

5RRIWRS ,QVWDOODWLRQ �� � � � � � � � � � � � � � � � � � � � �

+RLVWLQJ �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

'RZQIORZ &RQYHUVLRQ �� � � � � � � � � � � � � � � � � � � � � � �

&RQGHQVDWH 'UDLQ �� � � � � � � � � � � � � � � � � � � � � � � � � �

�� (OHFWULFDO :LULQJ �� � � � � � � � � � � � � � � � � � � �

/RZ 9ROWDJH :LULQJ �� � � � � � � � � � � � � � � � � � � � � � � � �

/RZ 9ROWDJH :LULQJ :LWK
(FRQRPL]HU 2SWLRQ �� � � � � � � � � � � � � � � � � � � � �

7KHUPRVWDW �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

8QLW :LWKRXW (FRQRPL]HU ��� � � � � � � � � � � � � � �

8QLW :LWK (FRQRPL]HU ��� � � � � � � � � � � � � � � � �

*URXQG &RQQHFWLRQV ��� � � � � � � � � � � � � � � � � � � � � � �

/LQH 9ROWDJH :LULQJ ��� � � � � � � � � � � � � � � � � � � � � � � �

&RQYHUWLQJ ���9 8QLWV WR ���9 ��� � � � � � � � � � � � � �

)LHOG ,QVWDOOHG (TXLSPHQW ��� � � � � � � � � � � � � �

)LQDO (OHFWULFDO &KHFN ������� � � � � � � � � � � � � � � � � �

�� $LU 'LVWULEXWLRQ 6\VWHP ��� � � � � � � � � � � � �

'XFWZRUN ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

'XFWZRUN ,QVXODWLRQ ��� � � � � � � � � � � � � � � � � � �

'XFWZRUN &RQQHFWLRQV ��� � � � � � � � � � � � � � � � �

)LOWHUV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� (FRQRPL]HU $FFHVVRU\ ��� � � � � � � � � � � � �

7KHRU\ RI 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � �

6HTXHQFH RI 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � �

&RROLQJ 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �

+HDWLQJ 0RGH ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� 6WDUW��XS 3URFHGXUHV ��� � � � � � � � � � � � � � �

&LUFXODWLQJ $LU %ORZHU ��� � � � � � � � � � � � � � � � � � � � � �

'HWHUPLQLQJ %ORZHU 6SHHG ��� � � � � � � � � � � � �

6SHHG 7DSV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

&RROLQJ� +HDWLQJ DQG $X[LOLDU\
(OHFWULF 6WULS +HDW �+HDW 3XPS� ��� � � � � � � � �

&KHFN %HIRUH 6WDUWLQJ ��� � � � � � � � � � � � � � � � � � � � � �

&LUFXODWLQJ $LU %ORZHU ��� � � � � � � � � � � � � � � � � �

6HTXHQFH RI 2SHUDWLRQ ������� � � � � � � � � � � �

�� 2SHUDWLRQ ��� � � � � � � � � � � � � � � � � � � � � � � � �

)HDWXUHV ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � �

6FUROO $QWL��&\FOH 7LPHU ��� � � � � � � � � � � � � � � � � � � � �

7KHUPDO ([SDQVLRQ 9DOYHV ��� � � � � � � � � � � � � � � � � �

/RVV RI &KDUJH 3UHVVXUH 6ZLWFK ��� � � � � � � � � � � � �

'HIURVW &RQWURO 7LPH ,QWHUYDO $GMXVWPHQW ��� � � � � �

&RROLQJ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

7XUQLQJ 7KH 8QLW 2II ��� � � � � � � � � � � � � � � � � � � � � � �

7KHUPRVWDW )DQ 6ZLWFK 2SHUDWLRQ ��� � � � � � � � � � � �

$GMXVWLQJ 5RRP 7HPSHUDWXUHV ��� � � � � � � � � � � � � � �

��� 0DLQWHQDQFH ��� � � � � � � � � � � � � � � � � � � � �

$LU )LOWHUV� &RQGHQVHU &RLO DQG
&RQGHQVDWH 'UDLQ 0DLQWHQDQFH ��� � � � � � � � � � � � � �

5HIULJHUDWLRQ $FFHVV 3RUWV ��� � � � � � � � � � � � � � � � � �

$QQXDO 0DLQWHQDQFH DQG ,QVSHFWLRQ ��� � � � � � � � � �

&RQGHQVHU )DQ 0RWRU ��� � � � � � � � � � � � � � � � �

%ORZHU 0RWRU $FFHVV ��� � � � � � � � � � � � � � � � � � � � � � �

0HWKRG � DQG 0HWKRG � ��� � � � � � � � � � � � � � � �

%ORZHU 0RWRU 5HPRYDO 8VLQJ 0HWKRG � ��� �

%ORZHU 0RWRU DQG %ORZHU +RXVLQJ
5HPRYDO 8VLQJ 0HWKRG � ��� � � � � � � � � � � � � �

%ORZHU :LUH &RORU ,GHQWLILFDWLRQ ��� � � � � � � � � � � � � �

&LUFXODWLQJ $LU %ORZHU ��� � � � � � � � � � � � � � � � � �

��� 5LJJLQJ ,QVWUXFWLRQV ��� � � � � � � � � � � � � �



6LQJOH 3DFNDJH +HDW 3XPSV ,QVWDOODWLRQ ,QVWUXFWLRQV

�

�� 6DIHW\ /DEHOLQJ DQG 6LJQDO :RUGV

'DQJHU� :DUQLQJ DQG &DXWLRQ

7KH VLJQDO ZRUGV'$1*(5�:$51,1* DQG&$87,21 DUH
XVHG WR LGHQWLI\ OHYHOV RI KD]DUG VHULRXVQHVV� 7KH VLJQDO
ZRUG '$1*(5 LV RQO\ XVHG RQ SURGXFW ODEHOV WR VLJQLI\ DQ
LPPHGLDWH KD]DUG� 7KH VLJQDO ZRUGV:$51,1* DQG&$8�
7,21 ZLOO EH XVHG RQ SURGXFW ODEHOV DQG WKURXJKRXW WKLV
PDQXDO DQG RWKHU PDQXDOV WKDW PD\ DSSO\ WR WKH SURGXFW�

6LJQDO :RUGV

'$1*(5 �� ,PPHGLDWH KD]DUGV ZKLFK :,// UHVXOW LQ VH�
YHUH SHUVRQDO LQMXU\ RU GHDWK�

:$51,1* �� +D]DUGV RU XQVDIH SUDFWLFHV ZKLFK &28/'
UHVXOW LQ VHYHUH SHUVRQDO LQMXU\ RU GHDWK�

&$87,21 �� +D]DUGV RU XQVDIH SUDFWLFHV ZKLFK &28/'
UHVXOW LQ PLQRU SHUVRQDO LQMXU\ RU SURGXFW RU SURSHUW\ GDP�
DJH�

6LJQDO :RUGV LQ 0DQXDOV

7KH VLJQDO ZRUG:$51,1* LV XVHG WKURXJKRXW WKLVPDQXDO
LQ WKH IROORZLQJ PDQQHU�

:$51,1*

7KH VLJQDO ZRUG &$87,21 LV XVHG WKURXJKRXW WKLV PDQXDO
LQ WKH IROORZLQJ PDQQHU�

&$87,21

3URGXFW /DEHOLQJ

6LJQDO ZRUGV DUH XVHG LQ FRPELQDWLRQ ZLWK FRORUV DQG�RU
SLFWXUHV RQ SURGXFW ODEHOV� )ROORZLQJ DUH H[DPSOHV RI SURG�
XFW ODEHOV ZLWK H[SODQDWLRQV RI WKH FRORUV XVHG�

'DQJHU /DEHO

:KLWH OHWWHULQJ RQ D EODFN EDFNJURXQG H[FHSW WKH ZRUG
'$1*(5 ZKLFK LV ZKLWH ZLWK D UHG EDFNJURXQG�

Electric Shock Hazard.

Turn Off All Power
Before Servicing.

 DANGER!

:DUQLQJ /DEHO

:KLWH OHWWHULQJ RQ D EODFN EDFNJURXQG H[FHSW WKH ZRUG
:$51,1* ZKLFK LV EODFN ZLWK DQ RUDQJH EDFNJURXQG�

Fire Hazard.

Use copper wire only.

Failure to observe could
result in property
damage, bodily injury
or death.

WARNING!

&DXWLRQ /DEHO

:KLWH OHWWHULQJ RQ D EODFN EDFNJURXQG H[FHSW WKH ZRUG
&$87,21 ZKLFK LV EODFN ZLWK D \HOORZ EDFNJURXQG�

Cuts and Abrasion Hazard.

Wear gloves and handle
with care.

Failure to observe could
result in bodily injury.

CAUTION!



6LQJOH 3DFNDJH +HDW 3XPSV,QVWDOODWLRQ ,QVWUXFWLRQV

�

DIM. INCHES MILLIMETERS

A

B

C

D

E

F

G

H

I

J

K

L

M

N

P

Q

R

S

MODELS:

DIM. INCHES MILLIMETERS

A

B

C

D

E

F

G

H

3-1/8"

12"

12"

4"

4-1/4"

4-3/8"

K

ROOF CURBS ARE ALSO AVAILABLE IN 8"(203) AND 24"(610) HEIGHTS (K DIMENSION).

UNIT DIMENSIONS

80-10-13

"G"
"F" "H"

"K"

’D"

"E"
"C"

"B" "A"

SUPPLY

RETURN

SUPPLY

RETURN

"C"
"B"

"A"

"D"

"G"

"E"

"I"

"H"

"F"

"L"

"J"

"N"

"R" "M"

"S"

"Q"

"R"

1’ , 1-1/2" , 2" CONDUIT

LOW VOLTAGE
1/2" CONDUIT

UNIT ELECTRICAL POWER
3/4" , 1" , 1-1/4" CONDUIT

9-1/8
6

5-5/8

1-3/4

3-1/2

4-5/8

18"

18"

18"

14"

457

457

95

457

356

32-1/2"

47-3/8"

47-3/8"

11-1/8"

14-1/4"

14-1/4"

3 /4" & 1"

14-1/2"

12-1/4"

12-1/8"

14-1/4"

12-1/4"

826

1203

1203

79

283

306

363

363

306

102

19 & 25

108

111

368

311

308

363

318

UNIT BASE SHOWN SEPARATELY
TO ILLUSTRATE BOTTOM
DUCT OPENINGS

42-3/4"

39-3/4"

3-3/4"

42-3/4"

39-3/4"

1086

1010

1086

1010

ELECTRIC HEAT POWER

ROOF CURB MODELS

PAAA24 - PAAA42

PAAA24 - PAAA42

Note: The above dimensions are in inches.

�� 8QLW 'LPHQVLRQV

 5RRI FXUEV DUH DOVR DYDLODEOH LQ �� ����PP� DQG ��� ����PP� KHLJKWV �. GLPHQVLRQ��

(/(&75,& +($7 32:(5

��� �������� �� &21'8,7

81,7 (/(&75,&$/ 32:(5

����� ��� ������� &21'8,7

1�$ 1�$

02'(/6�

��� � 721

522) &85% 02'(/6�

��� � 721



6LQJOH 3DFNDJH +HDW 3XPSV ,QVWDOODWLRQ ,QVWUXFWLRQV

�

ROOF CURBS ARE ALSO AVAILABLE IN 8"(203) AND 24"(610) HEIGHTS (K DIMENSION).

UNIT BASE SHOWN SEPARATELY
TO ILLUSTRATE BOTTOM
DUCT OPENINGS

DIM. INCHES MILLIMETERS

A

B

C

D

E

F

G

H

I

J

K

L

M

N

P

Q

R

S

DIM. INCHES MILLIMETERS

A

B

C

D

E

F

G

H

I

23"

23"

12"

23"

UNIT DIMENSIONS

1203

1854

25 & 31

584

584

64

584

305

80-10-14

"C"

"B"

"A"

"I"

"E"

"G"

"D"

"F"

"J"

"H"

"L"

"N"

"R"

"S"

"Q"

"P"

"M"

J

K

12" 305

14" 356

SUPPLY

RETURN

"G"
"F" "H"

"K"

’D"

"E"
"C"

"B"
"A"

"J"

"I"

"T"

T

ELECTRIC HEAT POWER
1’ , 1-1/2" , 2" CONDUIT

LOW VOLTAGE
1/2" CONDUIT

UNIT ELECTRICAL POWER
3/4" , 1" , 1-1/4" CONDUIT

9-1/8
6

5-5/8

1-3/4

3-1/2

4-5/8

36"

73"

15"

12"

12"

4"

19"

15"

19"

47-3/8"

4-5/8"

18-3/4"

18-3/4"

1 & 1-1/4"

4-1/4"

5-1/4"

12-1/4"

12-1/4"

16-7/8"

914

117

381

307

476

476

305

102

108

133

311

483

381

483

311

429

67-3/4"

64-3/4"

2-1/2"

42-3/4"

39-3/4"

1645

1721

1086

1010

Note: Above dimensions are in inches.

ROOF CURB
MODELS:

PAAA47 - PAAA60

MODELS:

PAAA47 - PAAA60

 5RRI FXUEV DUH DOVR DYDLODEOH LQ �� ����PP� DQG ��� ����PP� KHLJKWV �. GLPHQVLRQ��

(/(&75,& +($7 32:(5

��� �������� �� &21'8,7

81,7 (/(&75,&$/ 32:(5

����� ��� ������� &21'8,7

1�$ 1�$

02'(/6�

�

�
�� �� � 721

522) &85% 02'(/6�

�

�
�� �� � 721



6LQJOH 3DFNDJH +HDW 3XPSV,QVWDOODWLRQ ,QVWUXFWLRQV

�

�� 6DIH ,QVWDOODWLRQ 5HTXLUHPHQWV

,QVWDOODWLRQ RU UHSDLUV PDGH E\ XQTXDOLILHG SHU�
VRQV FDQ UHVXOW LQ KD]DUGV WR \RX DQG RWKHUV�
,QVWDOODWLRQ 0867 FRQIRUP ZLWK ORFDO EXLOGLQJ
FRGHV RU� LQ WKH DEVHQFH RI ORFDO FRGHV� ZLWK WKH
1DWLRQDO (OHFWULFDO &RGH 1)3$�������� RU FXUUHQW
HGLWLRQ RU LQ &DQDGD &6$ &���� �� &DQDGLDQ (OHF�
WULFDO &RGH 3DUW � RU FXUUHQW HGLWLRQ�

7KH LQIRUPDWLRQ FRQWDLQHG LQ WKLV PDQXDO LV LQ�
WHQGHG IRU XVH E\ D TXDOLILHG VHUYLFH WHFKQLFLDQ
IDPLOLDU ZLWK VDIHW\ SURFHGXUHV DQG HTXLSSHG
ZLWK WKH SURSHU WRROV DQG WHVW LQVWUXPHQWV�

)DLOXUH WR FDUHIXOO\ UHDG DQG IROORZ DOO LQVWUXF�
WLRQV LQ WKLVPDQXDO FDQ UHVXOW LQ XQLWPDOIXQFWLRQ�
SURSHUW\ GDPDJH� SHUVRQDO LQMXU\ DQG�RU GHDWK�

� 6HDO VXSSO\ DQG UHWXUQ DLU GXFWV�

� &KHFN WR VHH WKDW ILOWHUV DUH LQVWDOOHG FRUUHFWO\ DQG
DUH WKH SURSHU W\SH DQG VL]H�

127(� ,W LV WKH SHUVRQDO UHVSRQVLELOLW\ DQG REOLJDWLRQ RI WKH
FXVWRPHU WR FRQWDFW D TXDOLILHG LQVWDOOHU WR HQVXUH WKDW WKH
LQVWDOODWLRQ LV DGHTXDWH DQG FRQIRUPV WR JRYHUQLQJ FRGHV
DQG RUGLQDQFHV�

�� /RFDWLQJ 7KH 8QLW
7KH XQLW LV GHVLJQHG IRU RXWGRRU LQVWDOODWLRQ RQO\� 7KH XQLW
PD\ EH LQVWDOOHG RQ D FRQFUHWH VODE �RU RWKHU DGHTXDWH SODW�
IRUP� DW JURXQG OHYHO� RU RQ D URRIWRS ZLWK DQ DGHTXDWH SODW�
IRUP RU D URRI FXUE� 7\SLFDO LQVWDOODWLRQV DUH VKRZQ LQ
),*85( � WKURXJK ),*85( ��

$YRLG LQVWDOODWLRQV XQGHU URRI RYHUKDQJV ZLWKRXW JXWWHULQJ�

:DWHU GUDLQLQJ IURP WKH URRI RQWR WKH XQLW FRXOG SURGXFH H[�

FHVVLYH QRLVH� DQG PD\ FDXVH LFH WR EXLOG XS RQ FRLO RU IDQ�

5RRI WRS LQVWDOODWLRQV DUH DFFHSWDEOH SURYLGLQJ WKH URRI ZLOO

VXSSRUW WKH XQLW DQG SURYLVLRQV DUH PDGH IRU ZDWHU GUDLQ�

DJH DQG IRU WKH QRLVH RU YLEUDWLRQ WKURXJK WKH VWUXFWXUH�

$FFHVV 3DQHOV

&$87,21
8QLW ZLOO 127 RSHUDWH SURSHUO\ ZLWKRXW DOO DFFHVV SDQ�
HOV LQ SODFH�
8QLW 0867127 EHPRYHG XQOHVV DOO DFFHVV SDQHOV DUH
LQ SODFH�

6HH ),*85( � RQ SDJH � IRU D JHQHUDO YLHZ RI XQLW DQG
ORFDWLRQ RI DFFHVV SDQHOV�

&OHDUDQFHV

7KH ORFDWLRQ 0867 DOORZ IRU PLQLPXP FOHDUDQFHV DQG
VKRXOG QRW EH DGMDFHQW WR D SDWLR RU RWKHU DUHD ZKHUH WKH
XQLW·V RSHUDWLQJ VRXQG OHYHO PLJKW EH REMHFWLRQDEOH� /RFDO
FRGHV 0867 EH REVHUYHG�

0LQLPXPFOHDUDQFHV� DV VSHFLILHG EHORZDQG LQ),*85( ��
0867 EH PDLQWDLQHG IURP DGMDFHQW VWUXFWXUHV WR SURYLGH
DGHTXDWH DLU FLUFXODWLRQ DQG URRP IRU VHUYLFH SHUVRQQHO�



6LQJOH 3DFNDJH +HDW 3XPSV ,QVWDOODWLRQ ,QVWUXFWLRQV

�

:KLOH PLQLPXP FOHDUDQFHV DUH DFFHSWDEOH IRU VDIHW\ UHD�
VRQV� WKH\ PD\ QRW DOORZ DGHTXDWH DLU FLUFXODWLRQ DURXQG
WKH XQLW IRU SURSHU RSHUDWLRQ�:KHQHYHU SRVVLEOH� LW LV GHVLU�
DEOH WR DOORZ DGGLWLRQDO FOHDUDQFH� HVSHFLDOO\ DURXQG WKH
FRQGHQVHU LQOHW DQG GLVFKDUJH RSHQLQJV�

80-30-50

$FFHVV 3DQHOV),*85( �

&RPSUHVVRU $FFHVV

3DQHO

(OHFWULFDO $FFHVV

3DQHO

%ORZHU $FFHVV 3DQHO

'R 127 LQVWDOO WKH XQLW LQ D ORFDWLRQ WKDW ZLOO SHUPLW GLV�
FKDUJHG DLU IURP WKH FRQGHQVHU WR UHFLUFXODWH WR WKH FRQ�
GHQVHU LQOHW�

&$87,21

'R 127 RSHUDWH XQLW LQ D FRUURVLYH DWPRVSKHUH FRQ�
WDLQLQJ FKORULQH� IOXRULQH� RU DQ\RWKHU FRUURVLYH FKHP�
LFDOV�

0LQLPXP &OHDUDQFHV WR &RPEXVWLEOH &RQVWUXFWLRQ

6XSSO\ DQG 5HWXUQ $LU 'XFWV ��� � � � � � � � � � � � � � � � � � � � � �
'XFW &RQQHFWLRQ 6LGH �QR HFRQRPL]HU�

�� ��� ���PP� RQ � 	 � WRQ PRGHOV�� � � � � �
'XFW &RQQHFWLRQ 6LGH �ZLWK HFRQRPL]HU� ��� �����PP��
&RPSUHVVRU $FFHVV 3DQHO 6LGH ��� ����PP�� � � � � � � � �
%ORZHU $FFHVV 3DQHO 6LGH ��� ����PP�� � � � � � � � � � � � � �
(OHFWULFDO $FFHVV 3DQHO 6LGH ��� ����PP�� � � � � � � � � � � �
&OHDUDQFH EHWZHHQ � )W� 2YHUKDQJ

DQG 7RS RI 8QLW ��� ����PP�� � � � � � � � � � � �
&RPEXVWLEOH %DVH

�:RRG RU &ODVV $� % RU &
URRI FRYHULQJ PDWHULDO� ��� � � � � � � � � � � � � � � � �

80-00-01

),*85( � 0LQLPXP &OHDUDQFHV
�7\SLFDO � WR � WRQ XQLW VKRZQ�

��

�� ��� ���PP� RQ � 	 � WRQ XQLWV�

��� �����PP� RQ DOO XQLWV ZLWK

HFRQRPL]HU

���

����PP�

���

����PP�

���

����PP�

���

����PP�

���

����PP�

,QVWDOODWLRQ

&$87,21
8QLW ZLOO 127RSHUDWH SURSHUO\ XQOHVV LW LV LQVWDOOHG OHY�
HO IURQW WR UHDU DQG VLGH WR VLGH�

7KH VORSH 0867 127 EH JUHDWHU WKDQ ��
�

� SHU IRRW
���PPSHUPHWHU�� )RU VLGH WR VLGH OHYHOLQJ� WKH FRQWURO
ER[ VLGH 0867 DOZD\V EH ORZHU�

*URXQG /HYHO ,QVWDOODWLRQ

*URXQG OHYHO SODWIRUP UHTXLUHPHQWV�

�� 7KH XQLW0867 EH VLWXDWHG WR SURYLGH VDIH DFFHVV IRU
VHUYLFLQJ�

�� 3ODWIRUPPD\ EHPDGH RI HLWKHU FRQFUHWH RU SUHVVXUH
WUHDWHG ZRRG DQG0867 EH OHYHO DQG VWURQJ HQRXJK
WR VXSSRUW XQLW ZHLJKW�

�� 3RVLWLRQ SODWIRUP VHSDUDWH IURP EXLOGLQJ IRXQGDWLRQ�

�� ,QVWDOO LQ ZHOO��GUDLQHG DUHD� ZLWK WRS VXUIDFH RI SODW�
IRUP DERYH JUDGH OHYHO DQG DERYH WKH DYHUDJHZLQWHU
VQRZ OHYHOV WR SUHYHQW FRLO EORFNDJH�

�� 3ODWIRUP 0867 EH KLJK HQRXJK WR DOORZ IRU SURSHU
FRQGHQVDWH WUDS LQVWDOODWLRQ DQG GUDLQDJH� 6HH )LJ�
XUH � DQG DVVRFLDWHG WH[W IRU PRUH LQIRUPDWLRQ DERXW
FRQGHQVDWH GUDLQDJH�
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6HH ),*85( � IRU LOOXVWUDWLRQ RI D W\SLFDO JURXQG OHYHO
LQVWDOODWLRQ�

5RRIWRS ,QVWDOODWLRQ

5RRIWRS SODWIRUP UHTXLUHPHQWV�

�� 7KH XQLW0867 EH VLWXDWHG WR SURYLGH VDIH DFFHVV IRU
VHUYLFLQJ�

�� 7KH H[LVWLQJ URRI VWUXFWXUH 0867 EH DGHTXDWH WR
VXSSRUW WKH ZHLJKW RI WKH XQLW RU WKH URRI0867 EH UH�
LQIRUFHG�

&KHFN WKH ZHLJKW RI WKH XQLW LQ UHODWLRQ WR WKH URRI
VWUXFWXUH DQG ORFDO EXLOGLQJ FRGHV RU RUGLQDQFHV DQG
UHLQIRUFH URRI VWUXFWXUH LI QHFHVVDU\� 6HH12 7$* RQ
WKH EDFN FRYHU RI WKLV PDQXDO IRU XQLW ZHLJKWV DQG
FRUQHU ZHLJKWV�

�� 6XSSRUW IRU WKH XQLW 0867 EH OHYHO DQG VWURQJ
HQRXJK WR FDUU\ XQLW ZHLJKW� 7KH VXSSRUW PD\ FRQVLVW
RI D SODWIRUP RU D FRPELQDWLRQ RI SODWIRUP DQG URRI
EHDPV RU FXUE�

7KH SODWIRUPPD\ EH FRQVWUXFWHG RI SUHVVXUH WUHDWHG
ZRRG DQG PD\ EH FRYHUHG ZLWK &ODVV $� % RU & URRI
FRYHULQJ�

�� 7KH XQLW 0867 EH LQVWDOOHG DERYH DYHUDJH VQRZIDOO
OHYHOV WR SUHYHQW FRLO EORFNDJH DQG WR SURYLGH DGH�
TXDWH GUDLQDJH IRU ZDWHU FUHDWHG LQ WKH GHIURVWPRGH�

�� 3ODWIRUP 0867 DOORZ IRU SURSHU FRQGHQVDWH WUDS
LQVWDOODWLRQ DQG GUDLQDJH� 6HH ),*85( � DQG
DVVRFLDWHG WH[W IRU PRUH LQIRUPDWLRQ DERXW FRQGHQ�
VDWH GUDLQDJH�

�� 6HH +RLVWLQJ VHFWLRQ EHORZ IRU KRLVWLQJ LQVWUXFWLRQV�

6HH ),*85( � DQG ),*85( � IRU LOOXVWUDWLRQV RI W\SLFDO
URRIWRS LQVWDOODWLRQV�

+RLVWLQJ

127(�$OO DFFHVV SDQHOV0867 EH VHFXUHG LQ SODFH EHIRUH
KRLVWLQJ�

7KH XQLW VKRXOG EH KRLVWHG ZLWK WZR OLIWLQJ VOLQJV� $WWDFK WKH
VOLQJV WR ULJJLQJ VKDFNOHV WKDW KDYH EHHQ KRRNHG WKURXJK
KROHV LQ WKH EDVH UDLO�

7ZR VSUHDGHU EDUV 0867 EH SODFHG RQ WRS RI WKH XQLW WR
SURWHFW WKH XQLW IURP GDPDJH IURP WKH SUHVVXUH H[HUWHG E\
WKH VOLQJV� 0DNH VXUH WKDW DOO HTXLSPHQW LV DGHTXDWH WR
KDQGOH WKH ZHLJKW RI WKH XQLW DQG WKDW WKH VOLQJV ZLOO QRW DO�
ORZ WKH XQLW WR VKLIW�

5HIHU WR ),*85( �� RQ WKH EDFN FRYHU RI WKLV PDQXDO IRU
LOOXVWUDWHG ULJJLQJ LQVWUXFWLRQV DQG ZHLJKW FKDUW�

),*85( � 7\SLFDO ,QVWDOODWLRQ �*URXQG /HYHO�
���� WRQ XQLW VKRZQ
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�

),*85( �
7\SLFDO ,QVWDOODWLRQ �5RRI &XUE�

���� WRQ XQLW VKRZQ

80-10-16

80-30-03

),*85( � 7\SLFDO ,QVWDOODWLRQ �3LWFKHG 5RRI�
���

�

��� WRQ XQLW VKRZQ

����������

'RZQIORZ &RQYHUVLRQ

7KHVH XQLWV DUH VKLSSHG UHDG\ IRU KRUL]RQWDO RSHUDWLRQ EXW
DUH DGDSWDEOH WR GRZQIORZ XVH� 7R FRQYHUW WR GRZQIORZ
XVH� IROORZ WKHVH VWHSV�

�� 5HPRYH WKH EORFNRII SODWHV IRXQG LQ WKH UHWXUQ DLU
FRPSDUWPHQW DQG WKH VXSSO\ DLU FRPSDUWPHQW� 6HH
),*85( � DQG ),*85( ��

127(� %ORFNRII SODWH LQ WKH VXSSO\ DLU FRPSDUWPHQW RQO\
FRQWDLQV RQH VFUHZ� ,I UHLQVWDOOLQJ SODWH� EDFN SDUW RI SODWH
0867 ILW LQWR PDWLQJ GLPSOHV RI GRZQIORZ IODQJH� 7R UHLQ�
VWDOO� VODQW SODWH LQWR GLPSOHV� WKHQ SXW SODWH LQWR SRVLWLRQ
DQG IDVWHQ ZLWK VFUHZ�

�� ,QVWDOO WKH UHPRYHG SODWHV RQ WKH KRUL]RQWDO UHWXUQ
DQG VXSSO\ DLU RSHQLQJV�

127(� ,W LV WKH LQVWDOOHU·V SHUVRQDO UHVSRQVLELOLW\ WR IROORZ
DOO ORFDO FRGHV DQG RUGLQDQFHV DQG LQVWUXFWLRQV FRQWDLQHG
KHUHLQ� DV ZHOO DV LQVWUXFWLRQV LQFOXGHG ZLWK DFFHVVRU\
LWHPV ZKHQ LQVWDOOLQJ XQLW� ,W LV WKH LQVWDOOHU·V SHUVRQDO UH�
VSRQVLELOLW\ WR ORFDWH GLUHFWLRQV IRU LQVWDOODWLRQ RI WKLV XQLW
DQG DQ\ RU DOO DFFHVVRULHV� 0DQXIDFWXUHU LV 127 UHVSRQVL�
EOH IRU LPSURSHU LQVWDOODWLRQ SUDFWLFHV�

�� 3RVLWLRQ DQG LQVWDOO DSSURSULDWH URRI FXUE� �6HH3DJH
� RU 3DJH � IRU DSSURSULDWH FXUE WR XVH ZLWK \RXU
PRGHO��

�� ,QVWDOO XQLW RQ URRI FXUE�

),*85( �
%ORFNRII 3ODWH

�5HWXUQ $LU &RPSDUWPHQW�

6FUHZV IRU
� WR � WRQ

XQLWV
6FUHZ IRU
���� 	 � WRQ

XQLWV

%ORFNRII
3ODWH
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),*85( �
%ORFNRII 3ODWH 5HPRYHG
�5HWXUQ $LU &RPSDUWPHQW�

%ORFNRII
3ODWH

&RQGHQVDWH 'UDLQ
7KH FRQGHQVDWH GUDLQ RXWOHW LV D ��

�

� �����PP� WKUHDGHG
IHPDOH 39& FRQQHFWLRQ ORFDWHG DW WKH ERWWRP RI WKH XQLW WR
WKH OHIW RI WKH HOHFWULFDO DFFHVV SDQHO �VHH),*85( ��� &RQ�
GHQVDWH GUDLQ RXWOHW 0867 EH KHOG ZLWK ZUHQFK ZKHQ
LQVWDOOLQJ WUDS DQG GUDLQ OLQH�

7KH FLUFXODWLQJ EORZHU DQG WKH FRQGHQVHU IDQ FUHDWH D QHJ�
DWLYH SUHVVXUH RQ WKH FRQGHQVDWH GUDLQ OLQH WKDW ZLOO SUH�
YHQW WKH FRQGHQVDWH IURP GUDLQLQJ SURSHUO\ ZLWKRXW D WUDS�
7R FRPEDW WKLV QHJDWLYH SUHVVXUH� D ILHOG VXSSOLHG FRQGHQ�
VDWH WUDS WKDW ZLOO DOORZ D VWDQGLQJ FROXPQ RI ZDWHU RI DW
OHDVW �� �����PP� 0867 EH LQVWDOOHG� 7RS RI RXWOHW IURP
WUDS0867 EH DW OHDVW �� �����PP� EHORZ WRS RI RXWOHW IURP
XQLW� ,QVWDOO WKH WUDS DV QHDU WR WKH XQLW DV SRVVLEOH IRU
SURSHU GUDLQDJH�

$ ��
�

� �����PP� GUDLQ OLQH0867 EH LQVWDOOHG LI UHTXLUHG E\
ORFDO FRGHV RU LI ORFDWLRQ RI XQLW UHTXLUHV LW� 5XQ WKH GUDLQ
OLQH WR DQ RSHQ GUDLQ RU RWKHU VXLWDEOH GLVSRVDO SRLQW�

80-30-27

),*85( � &RQGHQVDWH 'UDLQ ,QIRUPDWLRQ

�
��� �����PP�

'UDLQ /LQH

 &RQGHQVDWH WUDS 0867 EH LQVWDOOHG�

�� �����PP�

�� �����PP�

�
��� �����PP�

7KUHDGHG )HPDOH

39& )LWWLQJ

(OHFWULFDO $FFHVV 3DQHO
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�� (OHFWULFDO :LULQJ

(OHFWULFDO VKRFN KD]DUG�

'LVFRQQHFW SRZHU DW IXVH ER[ RU VHUYLFH SDQHO
EHIRUH PDNLQJ DQ\ HOHFWULFDO FRQQHFWLRQV�

8QLW 0867 EH JURXQGHG WR HOHFWULFDO VHUYLFH SDQ�
HO�

)DLOXUH WR IROORZ WKLV ZDUQLQJ FDQ UHVXOW LQ SURS�
HUW\ GDPDJH� SHUVRQDO LQMXU\� DQG�RU GHDWK�

127(� $OO HOHFWULFDO ZRUN0867 FRQIRUP ZLWK WKH UHTXLUH�
PHQWV RI ORFDO FRGHV DQG RUGLQDQFHV DQG LQ WKH 8QLWHG
6WDWHV ZLWK 1DWLRQDO (OHFWULFDO &RGH $16O�1)3$ ��������
�RU FXUUHQW HGLWLRQ� DQG LQ &DQDGD ZLWK &6$&���� �� &DQD�
GLDQ (OHFWULFDO &RGH 3DUW � �RU FXUUHQW HGLWLRQ�� 3URYLGH OLQH
YROWDJH SRZHU VXSSO\ IURP D VHSDUDWH IXVHG FLUFXLW ZLWK D
GLVFRQQHFW VZLWFK �ZKHQ UHTXLUHG� ORFDWHG ZLWKLQ VLJKW RI
WKH XQLW� 6XSSO\ YROWDJH� DPSHUDJH� ZLUH� IXVH DQG GLVFRQ�
QHFW VZLWFK VL]HV 0867 FRQIRUP ZLWK VSHFLILFDWLRQV LQ WKH
3DUWV /LVW DQG RQ WKH XQLW UDWLQJ SODWH�

:LULQJ0867 EH SURWHFWHG IURP SRVVLEOH PHFKDQLFDO GDP�
DJH DQG0867 127 LQWHUIHUH ZLWK UHPRYDO RI DFFHVV SDQ�
HOV� ILOWHUV� HWF�

$OO H[SRVHG ZLULQJ DQG FRQQHFWLRQV 0867 EH PDGH ZLWK
ZHDWKHUSURRI FDEOH RU ZLUH XQOHVV LQVWDOOHG LQ FRQGXLW�

/RZ 9ROWDJH :LULQJ

/RZ YROWDJH FRQQHFWLRQV DUH PDGH RQ WKH ORZ YROWDJH WHU�
PLQDO ERDUG LQVLGH WKH HOHFWULFDO FRQWURO FRPSDUWPHQW �VHH
),*85( ���� )RU DFFHVV� UHPRYH WKH HOHFWULFDO FRQWURO DF�
FHVV SDQHO �VHH ),*85( ���

5HIHU WR WKH 3DUWV /LVW IRU WKH FRQQHFWLRQ ZLULQJ GLDJUDP IRU
WKH DSSOLFDEOH PRGHO DQG WR WKH LQVWUXFWLRQV LQFOXGHG ZLWK
WKH WKHUPRVWDW�

5RXWH ORZ YROWDJH ZLUHV WKURXJK WKH SRUW ORFDWHG DW WKH ERW�
WRP OHIW FRUQHU RI WKH EORZHU DFFHVV SDQHO VLGH RI WKH XQLW�
5RXWH ORZ YROWDJH ZLUHV EHKLQG XQLW FRUQHUSRVW� WKURXJK
WKH ZLUH FOLS SURYLGHG� DQG XS WR WKH ORZ YROWDJH WHUPLQDO
ERDUG�

127(� ,I DQ (OHFWULF +HDW $FFHVVRU\ LV LQVWDOOHG� VHH WKH
(OHFWULF +HDW $FFHVVRU\ ,QVWDOODWLRQ 0DQXDO IRU ORZ YROWDJH

FRQQHFWLRQV� ,I DQ HFRQRPL]HU LV LQVWDOOHG� VHH WKH IROORZ�
LQJ VHFWLRQ� /RZ 9ROWDJH :LULQJ :LWK (FRQRPL]HU 2SWLRQ�

/RZ 9ROWDJH :LULQJ :LWK (FRQRPL]HU 2SWLRQ

6DPH DV WKH DERYH /RZ 9ROWDJH :LULQJ VHFWLRQ H[FHSW UH�
IHU WR WKH FRQQHFWLRQ ZLULQJ GLDJUDP VXSSOLHG ZLWK WKH
HFRQRPL]HU�

127(� 7KH MXPSHUZLUH RQ WKH KHDW�FRRO UHOD\PXVW EH
GLVFRQQHFWHG IURP WHUPLQDO QXPEHU � DQG UHFRQ�
QHFWHG WR WKH HFRQRPL]HU ZLUH WHUPLQDWHG ZLWK DQ LQ��
VXODWHG PDOH TXLFN FRQQHFW� 6HH WKH
LQVWDOODWLRQ�RSHUDWLRQ PDQXDO DFFRPSDQ\LQJ WKH
HFRQRPL]HU IRU PRUH LQIRUPDWLRQ�

7KHUPRVWDW

7KH ORFDWLRQ RI WKH WKHUPRVWDW KDV DQ LPSRUWDQW HIIHFW RQ
WKH RSHUDWLRQ RI WKH XQLW� ),*85( � DQG ),*85( �� VKRZ
W\SLFDO ZLULQJ FRQQHFWLRQV IRU ERWK PDQXDO DQG HOHFWURQLF
WKHUPRVWDWV� )2//2: 7+( ,16758&7,216 ,1�
&/8'(' :,7+ 7+( 7+(50267$7 )25 &255(&7
/2&$7,21� 02817,1* $1' :,5,1* �

0HFKQLFDO 7KHUPRVWDW /RZ 9ROWDJH
&RQQHFWLRQ 'LDJUDP

),*85( �

>&@ >*@ >5@ >2@ ><@ >:�@ >(@

>&@ >*@ >5@ >2@ ><�@ ><�@ >:�@ >:�@

0HFKDQLFDO 7KHUPRVWDW 6XEEDVH
�:KLWH 5RGJHUV� �)�������

���

/RZ 9ROWDJH 7HUPLQDO %RDUG DW WKH 8QLW�

&RP )DQ ��9 5HY�

9DOYH

(QHU

&RRO

3XPS

+HDW

&RRO

(FRQR� $X[�

(PHU�

+HDW

-XPSHU :LUH

���

7KHUPRVWDW 6XEEDVH 1RWHV�

��� &RPPRQ >&@ PD\ EH VKRZQ DV >%@ RU >;@ RQ RWKHU W\SHV

RI WKHUPRVWDWV�

��� 7HUPLQDOV >:�@ DQG >(@ DOUHDG\ MXPSHUHG DW VXEEDVH�
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��

(OHFWURQLF7KHUPRVWDW /RZ 9ROWDJH
&RQQHFWLRQ 'LDJUDP),*85( ��

>&@ >*@ >5@ >2@ ><�@ >:�@ >:�@ >(�@

>&@ >*@ >5@ >2@ ><�@ ><�@ >:�@ >:�@

(OHFWURQLF 7KHUPRVWDW 6XEEDVH
�:KLWH 5RGJHUV� �)������ DQG �)�������

���

/RZ 9ROWDJH 7HUPLQDO %RDUG DW WKH 8QLW�

&RP )DQ ��9 5HY�

9DOYH

(QHUJ

&RRO

3XPS

+HDW

&RRO

(FRQR� $X[�

(PHU�

+HDW

-XPSHU :LUH

���

7KHUPRVWDW 6XEEDVH 1RWHV�

��� &RPPRQ >&@ PD\ EH VKRZQ DV >%@ RU >;@ RQ RWKHU W\SHV

RI WKHUPRVWDWV�

��� -XPSHU VXEEDVH WHUPLQDOV ><�@ DQG >:�@�

��� -XPSHU VXEEDVH WHUPLQDOV >:�@ DQG >(�@�

���

8QLW :LWKRXW (FRQRPL]HU

$ ILHOG VXSSOLHG WZR VWDJH KHDWLQJ��VLQJOH VWDJH FRROLQJ
KHDW SXPS WKHUPRVWDW LV UHTXLUHG�

8QLW :LWK (FRQRPL]HU

$ ILHOG VXSSOLHG WZR VWDJH FRROLQJ��WZR VWDJH KHDWLQJ WKHU�
PRVWDW LV UHFRPPHQGHG IRU XVH ZLWK DQ HFRQRPL]HU� ,I D
VLQJOH VWDJH FRROLQJ WKHUPRVWDW LV XVHG� WKH FRPSUHVVRU
ZLOO QRW VWDUW LI WKH HFRQRPL]HU FDQ QRW VDWLVI\ WKH GHPDQG
IRU FRROLQJ�

*URXQG &RQQHFWLRQV

$ JURXQG OXJ LV LQVWDOOHG RQ WKH FRQWURO SODWH IRU WKH JURXQG
FRQQHFWLRQ �VHH ),*85( ���� 8VH D FRSSHU FRQGXFWRU RI
WKH DSSURSULDWH VL]H IURP WKH XQLW WR D JURXQGHG FRQQHFWLRQ
LQ WKH HOHFWULFDO VHUYLFH SDQHO RU WR D SURSHUO\ GULYHQ DQG
HOHFWULFDOO\ JURXQGHG JURXQG URG� 6HH ZDUQLQJ DERYH�

/LQH 9ROWDJH :LULQJ

'R127 FRPSOHWH OLQH YROWDJH FRQQHFWLRQV XQWLO XQLW LV SHU�
PDQHQWO\ JURXQGHG� $OO OLQH YROWDJH FRQQHFWLRQV DQG WKH
JURXQG FRQQHFWLRQ 0867 EH PDGH ZLWK FRSSHU ZLUH�

&RQQHFWLRQV IRU OLQH YROWDJH DUH PDGH RQ WKH XQLW HOHFWULFDO
FRQWURO SODWH �VHH ),*85( ���� )RU DFFHVV� UHPRYH WKH
HOHFWULFDO DFFHVV SDQHO �VHH ),*85( ���

5HIHU WR DSSOLFDEOH ZLULQJ GLDJUDP LQ WKH 3DUWV /LVW� &RP�
SOHWH WKH OLQH VHUYLFH FRQQHFWLRQV WR WKH FRQWDFWRU ¶/· WHUPL�
QDOV RQ WKH HOHFWULFDO FRQWURO SODWH� &KHFN DOO VFUHZ
WHUPLQDOV WR HQVXUH WKH\ DUH WLJKW�

127(� ,I DQ (OHFWULF +HDW $FFHVVRU\ LV LQVWDOOHG� UHIHU WR
WKH (OHFWULF +HDW $FFHVVRU\ ,QVWDOODWLRQ 0DQXDO WR GHWHU�
PLQH OLQH YROWDJH FRQQHFWLRQV� 7KH (OHFWULF +HDW $FFHVVR�
U\ PRXQWV LQVLGH WKH XQLW� )LHOG VXSSOLHG OLQH YROWDJH ZLUHV
IRU WKH (OHFWULF +HDW $FFHVVRU\ �VHSDUDWH IURP WKH ILHOG
VXSSOLHG OLQH YROWDJH ZLUHV WR WKH XQLW� FRQQHFW WR WKH FLUFXLW
EUHDNHU�V� LQ WKH (OHFWULF +HDW $FFHVVRU\�

&RQYHUWLQJ ���9 8QLWV WR ���9

7R FRQYHUW ���9 XQLWV WR ���9�

�� 7XUQ HOHFWULF SRZHU 2))�

�� 5HPRYH WKH HOHFWULFDO DFFHVV SDQHO�

�� /RFDWH WKH ��9 FRQWURO WUDQVIRUPHU�

�� 5HPRYH ZLUHV IURP WKH WHUPLQDO ODEHOHG ´���9µ RQ
WKH ��9 FRQWURO WUDQVIRUPHU DQG UHFRQQHFW WKHP WR
WKH ���9 WHUPLQDO RI WKH ��9 FRQWURO WUDQVIRUPHU�

�� 5HSODFH WKH HOHFWULFDO DFFHVV SDQHO�

)LHOG ,QVWDOOHG (TXLSPHQW

:LULQJ WR EH GRQH LQ WKH ILHOG EHWZHHQ WKH XQLW DQG RWKHU GH�
YLFHV� RU EHWZHHQ VHSDUDWH GHYLFHV ZKLFK DUH ILHOG
LQVWDOOHG DQG ORFDWHG�0867 127 H[FHHG WKH WHPSHUDWXUH
OLPLWDWLRQV IRU W\SH 7 ZLUH DQG0867 EH LQVWDOOHG DFFRUGLQJ
WR WKH PDQXIDFWXUHU·V LQVWUXFWLRQV IRU WKH GHYLFHV�

)LQDO (OHFWULFDO &KHFN

0DNH D ILQDO ZLULQJ FKHFN WR EH VXUH V\VWHP LV FRUUHFWO\
ZLUHG� ,QVSHFW ILHOG LQVWDOOHG ZLULQJ DQG WKH URXWLQJ WR HQ�
VXUH WKDW UXEELQJ RU FKDILQJ GXH WR YLEUDWLRQ ZLOO QRW RFFXU�

127(� :LULQJ 0867 EH LQVWDOOHG VR LW LV SURWHFWHG IURP
SRVVLEOH PHFKDQLFDO GDPDJH�
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7\SLFDO :LULQJ ,QVWDOODWLRQ

/RZ 9ROWDJH 7HUPLQDO

%RDUG

)LHOG VXSSOLHG OLQH YROWDJH

ZLUHV

&DUHIXOO\ URXWH ORZ YROWDJH

ZLUHV EHKLQG XQLW FRUQHU�

SRVW WKURXJK ZLUH FOLS

.QRFNRXW IRU (OHFWULF +HDW

$FFHVVRU\ ILHOG VXSSOLHG

OLQH YROWDJH ZLUHV

*URXQG OXJ

),*85( ��

(OHFWULFDO &RQWURO 3ODWH

&RQWDFWRU ¶/· 7HUPLQDOV
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��

�� $LU 'LVWULEXWLRQ 6\VWHP
)RU DLUIORZ GDWD �EORZHU SHUIRUPDQFH GDWD� EORZHU VSHHG
WDS VHWWLQJV� ILOWHU VL]HV� HWF�� VHH WKH 3DUWV /LVW�

'XFWZRUN
127(� 7KH WRWDO KHDW JDLQ�KHDW ORVV IURP WKH VWUXFWXUH DV
H[SUHVVHG LQ WRWDO %WX�KU0867 EH FDOFXODWHG E\ PDQXIDF�
WXUHU·V PHWKRG RU LQ DFFRUGDQFH ZLWK ´$�6�+�5�$�(� *XLGHµ
RU ´0DQXDO - �� /RDG &DOFXODWLRQVµ SXEOLVKHG E\ WKH $LU
&RQGLWLRQLQJ &RQWUDFWRUV RI $PHULFD RU LQ &DQDGD
´+�5�$�,� 5HVLGHQWLDO +HDWLQJ DQG &RROLQJ /RDG &DOFXOD�
WLRQ 0DQXDO�µ 7KH WRWDO KHDW JDLQ FDOFXODWHG VKRXOG EH
HTXDO WR RU OHVV WKDQ WKH FRROLQJ FDSDFLW\ RXWSXW EDVHG
RQ '�2�(� WHVW SURFHGXUHV� VWHDG\ VWDWH HIILFLHQF\ WLPHV LQ�
SXW�

'XFWZRUN� VXSSO\ UHJLVWHUV� DQG UHWXUQ DLU JULOOHV0867 EH
GHVLJQHG DQG VL]HG WR KDQGOH WKH XQLW·V FRROLQJ DLU YRO�
XPH UHTXLUHPHQWV� ,I WKH XQLW LV FRQQHFWHG WR DQ H[LVWLQJ
V\VWHP� WKH GXFWZRUN0867 EH FKHFNHG WR PDNH VXUH LW LV
DGHTXDWH� ([WUD UXQV RU ODUJHU GXFW VL]HV PD\ KDYH WR EH
LQVWDOOHG�

0D[LPXP UHFRPPHQGHG YHORFLW\ LQ WUXQN GXFWV LV ����
IHHW SHU PLQXWH �����P�V�� 9HORFLW\ LQ EUDQFKHV VKRXOG QRW
H[FHHG ��� IHHW SHU PLQXWH �����P�V�� 5HIHU WR WKH 3DUWV
/LVW IRU XQLW DLU YROXPH UHTXLUHPHQWV DQG V\VWHP VL]LQJ UHF�
RPPHQGDWLRQV�

127(� 'XFWZRUN VL]LQJ DIIHFWV WHPSHUDWXUH ULVH DQG FRRO�
LQJ WHPSHUDWXUH GLIIHUHQWLDO� %H VXUH WR SURSHUO\ VL]H GXFW�
ZRUN WR WKH FDSDFLW\ DQG DLUIORZ FKDUDFWHULVWLFV RI \RXU XQLW�
)DLOXUH WR GR VR FDQ DIIHFW OLPLW FRQWUROV� FRPSUHVVRUV� PR�
WRUV� DQG RWKHU FRPSRQHQWV DQG ZLOO OHDG WR SUHPDWXUH IDLO�
XUH RI FRPSRQHQWV� 7KLV ZLOO DOVR DGYHUVHO\ DIIHFW GD\ WR
GD\ XQLW SHUIRUPDQFH�

5HIHU WR XQLW UDWLQJ SODWH IRU SURSHU (OHFWULF +HDW $FFHVVRU\
VL]LQJ DQG VHH WKH 7HPSHUDWXUH 5LVH &KHFN VHFWLRQ LQ WKH
(OHFWULF +HDW $FFHVVRU\ ,QVWDOODWLRQ ,QVWUXFWLRQV�

'XFWZRUN ,QVXODWLRQ
,W LV UHFRPPHQGHG WKDW GXFWZRUN LQVWDOOHG RXWGRRUV KDYH D
PLQLPXP RI �� ���PP� RI ILEHUJODVV LQVXODWLRQ DQG EH FRY�
HUHG E\ D ZHDWKHUSURRI YDSRU EDUULHU WKDW LV SURWHFWHG
DJDLQVW GDPDJH� &DXONLQJ DQG IODVKLQJV� RU RWKHU PHDQV
DGHTXDWH WR SURYLGH D SHUPDQHQW ZHDWKHU VHDO� PXVW EH
XVHG�

,W LV UHFRPPHQGHG WKDW GXFWZRUN LQVWDOOHG LQ DWWLFV RU RWKHU
DUHDV H[SRVHG WR RXWGRRU WHPSHUDWXUHV KDYH D PLQLPXP
RI �� ���PP� ILEHUJODVV LQVXODWLRQ DQG KDYH DQ LQGRRU W\SH
YDSRU EDUULHU�

'XFWZRUN &RQQHFWLRQV

7KH XVH RI IOH[LEOH� QRQ��FRPEXVWLEOH FRQQHFWRUV EH�
WZHHQ PDLQ WUXQN GXFWV DQG VXSSO\ DQG UHWXUQ DLU SOHQXPV
LV UHFRPPHQGHG WR PLQLPL]H YLEUDWLRQ WUDQVPLVVLRQ �

127(� &RQQHFW VXSSO\ DQG UHWXUQ DLU SOHQXPV WR XQLW LQ D
PDQQHU WKDWZLOO DOORZ WKH WRS RI WKH XQLW WR EH UHPRYHGZLWK�
RXW UHPRYLQJ SOHQXPV� 3OHQXPV 0867 EH LQGLYLGXDOO\
VHDOHG WR XQLW FDVLQJ� 'XFWV 0867 EH WHUPLQDWHG LQVLGH
VWUXFWXUH�

)LOWHUV
$OO UHWXUQ DLU0867 SDVV WKURXJK D ILOWHU EHIRUH HQWHULQJ WKH
XQLW� $Q HOHFWURQLF DLU FOHDQHU� RSWLRQDO ILOWHU UDFNV RU RWKHU
DFFHVVLEOH ILOWHU DUUDQJHPHQWV0867 EH LQVWDOOHG LQ WKH UH�
WXUQ DLU GXFWZRUN� 0LQLPXP UHFRPPHQGHG ILOWHU DUHDV DUH
OLVWHG LQ WKH 3DUWV /LVW DQG DUH EDVHG RQ D YHORFLW\ RI ���
IW�PLQ ����P�V� IRU GLVSRVDEOH ILOWHUV DQG ��� IW�PLQ
�����P�V� IRU ZDVKDEOH KLJK YHORFLW\ ILOWHUV�

&$87,21
'R 127 RSHUDWH WKH XQLW ZLWKRXW DOO ILOWHUV LQ SODFH�
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��

�� (FRQRPL]HU $FFHVVRU\

127(� )RU LQVWDOODWLRQ DQG ZLULQJ RI HFRQRPL]HU
VHH´/RZ 9ROWDJH :LULQJ RI (FRQRPL]HU 2SWLRQµ
�SJ�����

7KH SXUSRVH RI DQ HFRQRPL]HU LV WR�

� 3URYLGH FRRO RXWGRRU DLU WR WKH FRQGLWLRQHG VSDFH
GXULQJ WKH FRROLQJ F\FOH WR PLQLPL]H WKH XVH RI FRP�
SUHVVRUV�

� %ULQJ RXWGRRU DLU LQWR WKH FRQGLWLRQHG VSDFH WR PHHW
PLQLPXP YHQWLODWLRQ DLU UHTXLUHPHQWV ZKHQHYHU WKH
FLUFXODWLRQ EORZHU LV UXQQLQJ�

7KHRU\ RI 2SHUDWLRQ

7KH HFRQRPL]HU KDV WZR VHWV RI GDPSHUV WKDW DUHPHFKDQ�
LFDOO\ OLQNHG WRJHWKHU� 7KH RXWGRRU DLU GDPSHUV UHJXODWH WKH
LQWDNH RI RXWGRRU DLU DQG WKH UHWXUQ DLU GDPSHUV UHJXODWH
WKH IORZ RI UHWXUQ DLU �VHH ),*85( ���� :KHQ WKH RXWGRRU
DLU GDPSHUV PRGXODWH RSHQ� WKH OLQNDJH FDXVHV WKH UHWXUQ
DLU GDPSHUV WR PRGXODWH FORVHG� $ EDURPHWULF UHOLHI GDPS�
HU LV LQVWDOOHG LQ WKH UHWXUQ DLU VLGH RI WKH V\VWHP� ,W UHOLHYHV
DQ\ SRVLWLYH SUHVVXUH LQ WKH XQLW FUHDWHG E\ WKH HFRQRPL]�
HU�

7KH HFRQRPL]HU LV FRQWUROOHG E\ D ORJLF PRGXOH ZKLFK ILHOG
FRQQHFWV WR WKH XQLW FRQWUROV WKURXJK D KDUQHVV SOXJ� 7KH

ORJLF PRGXOH DOVR FRQWUROV WKH FRPSUHVVRU VWDJLQJ EDVHG
RQ WKH WKHUPRVWDW LQSXW�

7KH PLQLPXP RSHQLQJ SRVLWLRQ RI WKH RXWGRRU DLU GDPSHUV
LV ILHOG DGMXVWDEOH� ,W LV VHW RQ WKH ORJLF PRGXOH RI PRGXODW�
LQJ HFRQRPL]HUV RU RQ WKH DFWXDWRU PRWRU RI WKUHH��SRVLWLRQ
HFRQRPL]HUV�

7KH RXWGRRU DLU HQWKDOS\ VHQVRU LV IDFWRU\ LQVWDOOHG RQ WKH
RXWGRRU DLU GDPSHUV� 7KH HQWKDOS\ FKDQJH��RYHU SRLQW LV
DGMXVWDEOH RQ WKH ORJLF PRGXOH�

$ PL[HG DLU VHQVRU LV ILHOG LQVWDOOHG LQ WKH EORZHU LQOHW� 7KH
PL[HG DLU VHQVRU NHHSV WKH PL[HG DLU DERYH ���) ������&��
6HH WKH HFRQRPL]HU LQVWDOODWLRQ LQVWUXFWLRQV IRU WKH ORFDWLRQ
RI WKH PL[HG DLU VHQVRU�

$ SRVLWLYH SUHVVXUH LV FUHDWHG LQ WKH EXLOGLQJ ZKHQ WKH RXW�
GRRU DLU GDPSHUV RSHQ DQG WKH UHWXUQ GDPSHUV FORVH� 7KLV
SUHVVXUH PXVW EH YHQWHG RU WKH DLU ZLOO QRW FLUFXODWH SURSHU�
O\� 7KLV LV WKH IXQFWLRQ RI WKH EDURPHWULF UHOLHI GDPSHUV� $
SRVLWLYH SUHVVXUH IRUFHV WKH SDVVLYH H[KDXVW GDPSHUV WR
VZLQJ RSHQ�

7KH RXWGRRU DLU GDPSHUV RSHQ WR WKH PLQLQXP SRVLWLRQ IRU
RXWVLGH DLU ZKHQHYHU WKH FLUFXODWLRQ EORZHU LV 21 LQ WKH
FRROLQJ RU KHDWLQJ PRGH�

80-50-28b

),*85( �� 7\SLFDO 'RZQIORZ (FRQRPL]HU

$FWXDWRU 0RWRU DQG

/RJLF 0RGXOH

2XWGRRU $LU 'DPSHUV

0L[HG $LU 6HQVRU

5HWXUQ $LU

'DPSHUV
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6HTXHQFH RI 2SHUDWLRQ

127(� )RU FRUUHFW ZLULQJ WR WKH ORZ YROWDJH WHUPLQDO ERDUG�
VHH WKH FRQQHFWLRQ ZLULQJ GLDJUDP LQ WKH HFRQRPL]HU·V
GRFXPHQWDWLRQ DQG SDJH �� RI WKLV PDQXDO�

&RROLQJ 0RGH

:KHQ D ILHOG VXSSOLHG WZR VWDJH WKHUPRVWDW LV LQ WKH )$1
21 SRVLWLRQ�

�� 7KH RXWGRRU DLU GDPSHUV ZLOO RSHQ WR WKH PLQLPXP
SRVLWLRQ ZLWK 5 	 * HQHUJL]HG�

�� 2Q WKH WKHUPRVWDW·V FDOO IRU FRROLQJ� WKH WKHUPRVWDW
FRPSOHWHV &LUFXLW � EHWZHHQ WKHUPRVWDW WHUPLQDOV5�
*� 2 DQG <� IRU ILUVW VWDJH FRROLQJ�

,I WKH HFRQRPL]HU·V RXWGRRU DLU HQWKDOS\ VHQVRU GH�
WHUPLQHV WKDW WKH RXWGRRU DLU FRQGLWLRQV DUH EHORZ WKH
VHWWLQJ IRU HFRQRPL]HU RSHUDWLRQ� WKH RXWGRRU DLU
GDPSHUV ZLOO PRGXODWH RSHQ DQG WKH UHWXUQ DLU GDPS�
HUV ZLOO PRGXODWH FORVHG�

�� 7KH PL[HG DLU VHQVRU DW WKH EORZHU LQOHW PRGXODWHV
WKH HFRQRPL]HU GDPSHUV WR SUHYHQW WKH PL[HG DLU
IURP IDOOLQJ EHORZ ���) ������&�� �0L[HG DLU UHIHUV WR
UHWXUQ DLU DIWHU LW FRPELQHV ZLWK RXWGRRU DLU IURP WKH
HFRQRPL]HU�� 7KH PL[HG DLU VHQVRU PRGXODWHV WKH
RXWGRRU DLU GDPSHUV EHWZHHQ WKH IXOO RSHQ DQG PLQL�
PXP RXWGRRU DLU SRVLWLRQV�

,I WKH PL[HG DLU LV QRW FROG HQRXJK WR PDLQWDLQ WKH
FRQGLWLRQHG VSDFH DW WKH VHOHFWHG WHPSHUDWXUH� WKH
WKHUPRVWDW ZLOO PDNH <� DQG FDOO IRU VHFRQG VWDJH
FRROLQJ E\ HQHUJL]LQJ WKH HFRQRPL]HU ORJLF PRGXOH�
7KLV HQHUJL]HV WKH <� DQWL��F\FOH GHOD\ WLPHU DQG
FRQWDFWRU &� ZKLFK VWDUWV WKH FRQGHQVHU IDQ DQG WKH
FRPSUHVVRU�

�� ,I WKH WKHUPRVWDW LV VWLOO FDOOLQJ IRU FRROLQJ DQG WKH
HFRQRPL]HU·V RXWGRRU DLU HQWKDOS\ VHQVRU GHWHU�
PLQHV WKDW WKH RXWGRRU DLU FRQGLWLRQV KDYH ULVHQ
DERYH WKH VHWWLQJ IRU HFRQRPL]HU RSHUDWLRQ�

D� 7KH HFRQRPL]HU GDPSHUV ZLOO FORVH WR WKH PLQL�
PXP SRVLWLRQ IRU RXWGRRU DLU DQG UHPDLQ WKHUH�

E� &RQWDFWRU &� ZLOO UHPDLQ HQHUJL]HG DQG WKH FRP�
SUHVVRU ZLOO FRQWLQXH WR UXQ�

+HDWLQJ 0RGH

�� 7KH RXWGRRU DLU GDPSHUV ZLOO RSHQ WR WKH PLQLPXP
SRVLWLRQ ZLWK 5 	 * HQHUJL]HG�

�� 7KH GDPSHU RSHUDWHV DW PLQLPXP SRVLWLRQ ZLWK 5� *
	 <� HQHUJL]HG� LQ KHDWLQJ RSHUDWLRQ 2 LV GH��HQHU�
JL]HG� 7KH GDPSHUV ZLOO QRW PRGXODWH EDVHG RQ WKH
HQWKDOS\ FKDQJHRYHU VHWSRLQW� 7XUQ WR WKH ··'·· VHW�
SRLQW DQG GDPSHUV ZLOO UHPDLQ DW WKH PLQLPXP SRVL�
WLRQ VHWWLQJ DW KLJK HQWKDOS\ FRQGLWLRQV IRU RXWGRRU
DLU� 7XUQ WR WKH ··$·· VHWSRLQW DQG WKH GDPSHUV ZLOO UH�
PDLQ DW WKH PLQLPXP VHWWLQJ DW ORZ HQWKDOS\ FRQGL�
WLRQV IRU RXWGRRU DLU� 7KLV FDQ EH FKHFNHGE\ SXWWLQJ D
���. RKP UHVLVWRU DFURVV WHUPLQDOV2	 � DQG WKHQ E\
DGMXVWLQJ WKH VHWSRLQW RQ WKH HQWKDOS\ VHWSRLQW
FKDQJHRYHU SRWHQWLRPHWHU� 7KH FRPSUHVVRU ZLOO UXQ
DW WKH ··'·· VHWWLQJ� DV WKH VHWWLQJ LV PRYHG WR ··$·· WKH
FRPSUHVVRU ZLOO FRQWLQXH WR UXQ DQG WKH GDPSHUV ZLOO
UHPDLQ DW PLQLPXP SRVLWLRQ� $V WKH VHWWLQJ LV
FKDQJHG IURP ··$·· WR ··'·· WKH GDPSHUV ZLOO UHPDLQ DW
PLQLPXP SRVLWLRQ DQG WKH FRPSUHVVRU ZLOO FRQWLQXH
WR UXQ�

�� 7KH PLQLPXP GDPSHU SRVLWLRQ VHWWLQJ FDQ EH VHW E\
DGMXVWLQJ WKH VHWWLQJ GDPSHU SRVLWLRQ SRWHQWLRPHWHU�
7KLV FDQ EH VHW VR WKDW WKH GDPSHUV ZLOO IXOO\ FORVH IRU
D PLQLPXP VHWWLQJ LI UHTXLUHG�

�� 7KH HFRQRPL]HU FDQ EH VHW DW D PLQLPXP GDPSHU
SRVLWLRQ LQ KHDWLQJ� 7KH HFRQRPL]HU ZLOO QRW PRGX�
ODWH LQ WKH KHDWLQJ PRGH�

127(� )RU UHVLGHQWLDO DSSOLFDWLRQV� LW LV UHFRPPHQGHG WKDW
WKHPLQLPXP GDPSHU SRVLWLRQ EH VHW WR IXOO\ FORVHG SRVLWLRQ
XQOHVV IUHVK DLU UHTXLUHPHQWV LQ WKH KHDWLQJ PRGH DUH QHF�
HVVDU\�
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�� 6WDUW� XS 3URFHGXUHV

(OHFWULFDO VKRFN KD]DUG�

8VH H[WUHPH FDUH GXULQJ DOO RI WKH IROORZLQJ
FKHFNV DQG SURFHGXUHV�

0DNH VXUH HOHFWULF SRZHU LV WXUQHG 2)) DV
LQVWUXFWHG LQ DSSURSULDWH VWHSV�

)DLOXUH WR IROORZ WKLV ZDUQLQJ FDQ UHVXOW LQ SURS�
HUW\ GDPDJH� SHUVRQDO LQMXU\� DQG�RU GHDWK�

&LUFXODWLQJ $LU %ORZHU

'HWHUPLQLQJ %ORZHU 6SHHG

�� 7XUQ HOHFWULF SRZHU 2))�

�� )URP WKH V\VWHP GHVLJQ� GHWHUPLQH WKH H[WHUQDO VWDW�
LF SUHVVXUH �(63� IRU WKH VXSSO\ GXFWV� UHWXUQ GXFWV
DQG UHJLVWHUV� GLIIXVHUV� JULOOHV� GDPSHUV� KHDWHUV
DQG ILOWHUV�

�� 7R \RXU V\VWHP (63 GHWHUPLQHG LQ 6WHS �� DGG ����
,Q� :�&� IRU D ZHW FRLO�

� � )URP WKH V\VWHP GHVLJQ� GHWHUPLQH WKH GHVLUHG FRRO�
LQJ DLUIORZ LQ FXELF IHHW SHU PLQXWH �&)0��

�� /RFDWH WKH XQLW·V %ORZHU 3HUIRUPDQFH 'DWD WDEOH LQ
WKH WHFK GDWD VKHHW IRU WKH XQLW·V YROWDJH� �7KH WHFK
GDWD VKHHW LV DWWDFKHG WR WKH LQVLGH RI WKH HOHFWULFDO
DFFHVV SDQHO DQG LV DOVR SXEOLVKHG LQ WKH 3DUWV /LVW��
)URP WKH WDEOH� GHWHUPLQH WKH VSHHG WDS WKH GHVLUHG
DLUIORZ UHTXLUHV�

� � 6HH QH[W VHFWLRQ� 6SHHG 7DSV� WR VHW WKH EORZHU PR�
WRU VSHHG WHUPLQDO EORFN �VSHHG WDSV� GHWHUPLQHG LQ
WKH IROORZLQJ VWHSV�

6SHHG 7DSV

$IWHU GHWHUPLQLQJ WKH UHTXLUHG &)0 DQG VSHHG WDS GDWD
IURP WKH WHFK GDWD VKHHW� IROORZ WKH VWHSV EHORZ WR FKDQJH
VSHHGV LI QHFHVVDU\�

127(� 7KH \HOORZ OHDG0867 DOZD\V EH FRQQHFWHG WR WKH
VSHHG WDS EORFN DW WKH FRPPRQ TXLFN FRQQHFW WHUPLQDO�
7KH WHUPLQDO LV LGHQWLILHG DV&20� $OVR� WKLV LV WKH RQO\ OHDG
ZKLFK LV ��

��

� ZLGH� $OO RWKHU TXLFN FRQQHFWV DUH ��
�

� ZLGH�

5HIHU WR ),*85( �� RQ 3DJH �� DQG WKH XQLW·V ZLULQJ GLD�
JUDP� ZKLFK LV DWWDFKHG WR WKH LQVLGH RI WKH HOHFWULFDO DF�

FHVV SDQHO DQG LV DOVR SXEOLVKHG LQ WKH 3DUWV /LVW IRU WKH
GHVLUHG VSHHG WDS WR DFKLHYH WKH UHTXLUHG &)0 IRU WKH DS�
SOLFDEOH PRGHO�

&RROLQJ� +HDWLQJ �+HDW 3XPS� DQG $X[LOLDU\
(OHFWULF 6WULS +HDW

127(� 7KH FRROLQJ� KHDW SXPS DQG VWULS KHDW DLUIORZV
DUH DOO RQ WKH VDPH VSHHG WDS� 7KH UHIULJHUDQW V\VWHP
UHTXLUHV WKH VDPH VSHFLILF &)0 IRU SURSHU RSHUDWLRQ LQ
WKH FRROLQJ DQG WKH KHDW SXPSPRGH� )RU WKLV UHDVRQ�
FRROLQJ DQGKHDWLQJ DLUIORZPXVW EH WKH VDPH� '2127
63/,7287 ,172 $ &22/,1* 63((' $1' +($7,1*
63(('�

&KHFN %HIRUH 6WDUWLQJ

�� &KHFN WKDW WKH EORZHU PRWRU VSHHG WHUPLQDO EORFN LV
VHW WR WKH SURSHU VSHHG� 5HIHU WR WKH XQLW ZLULQJ GLD�
JUDP DQG WKH 7HFKQLFDO /DEHOV LQ WKH 3DUWV /LVW�

�� &KHFN WR VHH WKDW FOHDQ� SURSHUO\ VL]HG ILHOG VXSSOLHG
DLU ILOWHUV DUH LQVWDOOHG LQ WKH UHWXUQ DLU GXFW�

�� ,QVSHFW WKH LQVLGH RI WKH XQLW WR EH VXUH WKDW DOO ZLUHV
DUH LQ SODFH DQG DOO WRROV� HWF� DUH UHPRYHG�

�� 5HSODFH DOO VHUYLFH DFFHVV SDQHOV�

&KHFN WKH XQLW·V RSHUDWLRQ DV RXWOLQHG LQ WKH IROORZLQJ
LQVWUXFWLRQV� ,I DQ\ XQXVXDO VSDUNLQJ� RGRUV RU QRLVHV DUH
HQFRXQWHUHG� VKXW 2)) HOHFWULF SRZHU LPPHGLDWHO\� 5H�
FKHFN IRU ZLULQJ HUURUV� RU REVWUXFWLRQV LQ RU QHDU EORZHU
PRWRUV�

&LUFXODWLQJ $LU %ORZHU

�� %H VXUH HOHFWULF SRZHU LV 2))�

�� 6HW WKHUPRVWDW +HDW��&RRO VHOHFWRU WR 2))�

�� 6HW WKHUPRVWDW IDQ VZLWFK WR $872�

�� 7XUQ HOHFWULF SRZHU 21� 1RWKLQJ VKRXOG VWDUW UXQ�
QLQJ�

�� 6HW WKHUPRVWDW IDQ VZLWFK WR 21� 7KH FLUFXODWLQJ DLU
EORZHU VKRXOG FRPH 21 DIWHU D �� VHFRQG GHOD\�

�� 5HVHW WKHUPRVWDW IDQ VZLWFK WR $872� 7KH FLUFXODW�
LQJ DLU EORZHU VKRXOG JR2)) DIWHU D �� VHFRQG GHOD\�
1RWKLQJ VKRXOG EH UXQQLQJ�

�� 7XUQ HOHFWULF SRZHU 2))�
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��

6HTXHQFH RI 2SHUDWLRQ

&RROLQJ 0RGH� (QHUJL]HG �5�*�2�<��
'H��HQHUJL]HG �1�$�

�D� :KHQ KLJK DQG ORZ YROWDJH LV LQLWLDOO\ DSSOLHG
WR XQLW�
��� 2Q D FDOO IRU FRROLQJ����������

7KH FRPSUHVVRU DQG FRQGHQVHU IDQ ZLOO KDYH D GHOD\
RQ DQG ZLOO HQHUJL]H DIWHU � PLQXWHV� 7KH HYDSRUDWRU
EORZHU PRWRU ZLOO KDYH D GHOD\ RQ DQG ZLOO HQHUJL]H
DIWHU �� VHFRQGV� 7KH GHOD\ RQ IRU WKH FRPSUHVVRU
DQG WKH FRQGHQVHU IDQ FDQ EH E\��SDVVHG E\ MXPSHU�
LQJ WKH WHVW SLQV RQ WKH GHIURVW ERDUG FRQWURO�

��� :KHQ WKH FRROLQJ VHWSRLQW KDV EHHQ VDWLV�
ILHG����������
7KH FRPSUHVVRU DQG FRQGHQVHU IDQ ZLOO GH��HQHUJL]H
LPPHGLDWHO\� 7KH HYDSRUDWRU EORZHU PRWRU ZLOO KDYH
D GHOD\ RII DQG ZLOO GH��HQHUJL]H DIWHU �� VHFRQGV�

�E� :KHQ KLJK DQG ORZ YROWDJH KDV EHHQ DSSOLHG
WR XQLW IRU PRUH WKDQ � PLQXWHV�
��� 2Q D FDOO IRU FRROLQJ����������

7KH FRPSUHVVRU DQG FRQGHQVHU IDQ ZLOO HQHUJL]H LP�
PHGLDWHO\� 7KH HYDSRUDWRU EORZHU PRWRU ZLOO KDYH D
GHOD\ RQ DQG ZLOO HQHUJL]H DIWHU �� VHFRQGV�

��� :KHQ WKH FRROLQJ VHWSRLQW KDV EHHQ VDWLV�
ILHG����������
7KH FRPSUHVVRU DQG FRQGHQVHU IDQ ZLOO GH��HQHUJL]H
LPPHGLDWHO\� 7KH HYDSRUDWRU EORZHU PRWRU ZLOO KDYH
D GHOD\ RII DQG ZLOO GH��HQHUJL]H DIWHU �� VHFRQGV�

+HDWLQJ 0RGH� (QHUJL]HG �5�*�<��
'H��HQHUJL]HG �2�

�D� :KHQ KLJK DQG ORZ YROWDJH LV LQLWLDOO\ DSSOLHG
WR XQLW�
��� 2Q D FDOO IRU KHDWLQJ����������

7KH FRPSUHVVRU DQG FRQGHQVHU IDQ ZLOO KDYH D GHOD\
RQ DQG ZLOO HQHUJL]H DIWHU � PLQXWHV� 7KH HYDSRUDWRU
EORZHU PRWRU ZLOO KDYH D GHOD\ RQ DQG ZLOO HQHUJL]H
DIWHU �� VHFRQGV� 7KH GHOD\ RQ IRU WKH FRPSUHVVRU
DQG WKH FRQGHQVHU IDQ FDQ EH E\��SDVVHG E\ MXPSHU�
LQJ WKH WHVW SLQV RQ WKH GHIURVW ERDUG FRQWURO�

��� :KHQ WKH KHDWLQJ VHWSRLQW KDV EHHQ VDWLV�
ILHG����������
7KH FRPSUHVVRU DQG FRQGHQVHU IDQ ZLOO GH��HQHUJL]H
LPPHGLDWHO\� 7KH HYDSRUDWRU EORZHU PRWRU ZLOO KDYH
D GHOD\ RII DQG ZLOO GH��HQHUJL]H DIWHU �� VHFRQGV�

�E� :KHQ KLJK DQG ORZ YROWDJH KDV EHHQ DSSOLHG WR
XQLW IRU PRUH WKDQ � PLQXWHV

��� 2Q D FDOO IRU KHDWLQJ����������
7KH FRPSUHVVRU DQG FRQGHQVHU IDQ ZLOO HQHUJL]H LP�
PHGLDWHO\� 7KH HYDSRUDWRU EORZHU PRWRU ZLOO KDYH D
GHOD\ RQ DQG ZLOO HQHUJL]H DIWHU �� VHFRQGV�

��� :KHQ WKH KHDWLQJ VHWSRLQW KDV EHHQ VDWLV�
ILHG����������
7KH FRPSUHVVRU DQG FRQGHQVHU IDQ ZLOO GH��HQHUJL]H
LPPHGLDWHO\� 7KH HYDSRUDWRU EORZHU PRWRU ZLOO KDYH
D GHOD\ RII DQG ZLOO GH��HQHUJL]H DIWHU �� VHFRQGV�

'HIURVW 0RGH�(QHUJL]HG �5�*�<�� 'H��HQHUJL]HG �2�
'HIURVW 6HQVRU &ORVHG

��� 2Q D FDOO IRU GHIURVW���������
:KHQ WKH GHIURVW VHQVRU FORVHV �WKLV FDQ EH VLPX�
ODWHG E\ MXPSHULQJ DFURVV UHVHW 	 FRPPRQRQ WKH GH�
IURVW ERDUG FRQWURO� LQ WKH KHDWLQJ PRGH�WKHUH LV D
����� RU �� PLQXWH GHIURVW RQ GHOD\ EHIRUH WKH GH�
IURVW PRGH EHJLQV� 7KLV GHOD\ LV GHWHUPLQHG E\ WKH
MXPSHU FRQQHFWLQJ WR 7��7� RU 7� RQ WKH GHIURVW
ERDUG� 7KLV GHOD\ FDQ EH E\��SDVVHG E\ MXPSHULQJ
WKH WHVW SLQV RQ WKH GHIURVW ERDUG FRQWURO �WKLV UH�
GXFHV WKH GHOD\ IURP �� PLQXWHV WR � VHFRQGV� IURP
�� PLQXWHV WR �� VHFRQGV DQG IURP �� PLQXWHV WR ��
VHFRQGV�� ,Q WKH GHIURVW PRGH WKH UHYHUVLQJ YDOYH
ZLOO HQHUJL]H DQG WKH FRQGHQVHU IDQ ZLOO GH��HQHUJL]H�

��� :KHQ GHIURVW KDV EHHQ FRPSOHWHG���������
7KLV FRQGLWLRQ ZLOO EH PDLQWDLQHG XQWLO WKH GHIURVW
VHQVRU RSHQV �WKLV FDQ EH VLPXODWHG E\ UHPRYLQJ WKH
MXPSHU DFURVV UHVHW 	 FRPPRQ RQ WKH GHIURVW ERDUG
FRQWURO� RU XQWLO WKH GHIURVWPRGH RSHUDWHV IRU ��PLQ�
XWHV �RU � VHFRQGV LI WHVW SLQV DUH MXPSHUHG�� ZKLFK�
HYHU FRPHV ILUVW�
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),*85( �� %ORZHU 0RWRU 6SHHG 7DSV ����6SHHG 0RWRUV�
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6LQJOH 3DFNDJH +HDW 3XPSV,QVWDOODWLRQ ,QVWUXFWLRQV

��

�� 2SHUDWLRQ

(OHFWULFDO VKRFN KD]DUG�

7XUQ 2)) HOHFWULF SRZHU VXSSO\ DW GLVFRQQHFW
VZLWFK RU VHUYLFH SDQHO EHIRUH UHPRYLQJ DQ\ DF�
FHVV RU VHUYLFH SDQHO IURP XQLW�

)DLOXUH WR IROORZ WKLV ZDUQLQJ FDQ UHVXOW LQ SURS�
HUW\ GDPDJH� SHUVRQDO LQMXU\� DQG�RU GHDWK�

)HDWXUHV

6FUROO $QWL ��&\FOH 7LPHU

$OO VLQJOH SKDVH KHDW SXPSV ZLWK VFUROO FRPSUHVVRUV DUH
HTXLSSHG ZLWK D GHIURVW FRQWURO ERDUG ZKLFK IHDWXUHV DQ LQ�
WHUQDO DQWL��VKRUW F\FOH WLPHU WKDW GHOD\V WKH VWDUW RI WKH
FRPSUHVVRU LQ WKH HYHQW RI D SRZHU LQWHUUXSWLRQ� 7KLV IHD�
WXUH LV WR DOORZ SUHVVXUH HTXDOL]DWLRQ WKURXJKRXW WKH V\V�
WHP DQG SUHYHQW SRVVLEOH UHYHUVH URWDWLRQ RI WKH VFUROO
FRPSUHVVRU�

7KHUPDO ([SDQVLRQ 9DOYHV

7KH HYDSRUDWRU DQG FRQGHQVHU FRLO HDFK KDYH D 7KHUPDO
([SDQVLRQ 9DOYH IRU UHIULJHUDQW PHWHULQJ� $OO RI WKH YDOYHV
XVHG RQ HYDSRUDWRU FRLOV KDYH LQWHUQDO FKHFN YDOYHV IRU UH�
YHUVH IORZ� 7KH YDOYHV RQ WKH FRQGHQVHU FRLOV PD\ KDYH
LQWHUQDO RU H[WHUQDO FKHFN YDOYHV IRU UHYHUVH IORZ� 7KHUH LV
DOVR D VWUDLQHU WXEH ORFDWHG MXVW LQ IURQW RI HDFK YDOYH IRU
FRQWDPLQDQW SURWHFWLRQ� DORQJ ZLWK WKH V\VWHP EL��IORZ GUL�
HUV�

/RVV RI &KDUJH 3UHVVXUH 6ZLWFK

$ ORZSUHVVXUH VZLWFK RQ WKH OLTXLG OLQH �KLJK VLGH� KDV EHHQ
LQVWDOOHG WR SUHYHQW V\VWHPGDPDJHGXH WR D ORVV RI FKDUJH�
7KH VZLWFK ZLOO RSHQ DQG GH��HQHUJL]H WKH FRQWDFWRU LI WKH
KLJK VLGH SUHVVXUH GURSV EHORZ WKH VHW SRLQW RI WKH VZLWFK�

'HIURVW &RQWURO 7LPH ,QWHUYDO $GMXVWPHQW

(OHFWULFDO VKRFN KD]DUG�

7XUQ 2)) HOHFWULF SRZHU VXSSO\ DW GLVFRQQHFW
VZLWFK RU VHUYLFH SDQHO EHIRUH UHPRYLQJ DQ\ DF�
FHVV RU VHUYLFH SDQHO IURP XQLW�

)DLOXUH WR IROORZ WKLV ZDUQLQJ FDQ UHVXOW LQ SURS�
HUW\ GDPDJH� SHUVRQDO LQMXU\� DQG�RU GHDWK�

7R DGMXVW GHIURVW LQWHUYDO�

�� 7XUQ RII DOO SRZHU WR +HDW 3XPS�

�� 5HPRYH FRQWURO ER[ FRYHU�

�� /RFDWH HOHFWURQLF GHIURVW FRQWURO ERDUG�

�� 7KH 'HIURVW &RQWURO %RDUG KDV D MXPSHU ZLUH FRQ�
QHFWHG IURP:� WR 7�� 7�� RU 7�� 7R FKDQJH WKH WLPH
LQWHUYDO� XQSOXJ WKH MXPSHU ZLUH DW 7�� 7�� RU 7�
21/< DQG FRQQHFW LW WR WHUPLQDO IRU GHVLUHG WLPH LQ�
WHUYDO�
7�  ��PLQXWHV� 7�  ��PLQXWHV� 7�  ��PLQXWHV�

&RROLQJ

$GMXVW WKHUPRVWDW VHWWLQJ WR GHVLUHG WHPSHUDWXUH DQG VHW
WKHUPRVWDW +HDW��&RRO VZLWFK WR &22/� 7KH XQLW ZLOO FRPH
RQ DQG RSHUDWH DXWRPDWLFDOO\ XQGHU FRQWURO RI WKH WKHUPR�
VWDW� &ORVH DOO GRRUV DQG ZLQGRZV� 7KH XQLW PD\ UXQ FRQWLQ�
XRXVO\ IRU VHYHUDO KRXUV RU ORQJHU RQ WKH LQLWLDO UXQ EHFDXVH
RI UHVLGXDO KHDW DQG PRLVWXUH LQ WKH KRXVH� 7KLV LV QRUPDO
IRU DQ\ DLU FRQGLWLRQLQJ V\VWHP�

&$87,21
'R127RSHUDWH XQLW RQ FRROLQJZKHQ WKH RXWGRRU WHP�
SHUDWXUH LV EHORZ ���) �����&�� 7KLV LV QHFHVVDU\ WR
SUHYHQW SRVVLEOH GDPDJH WR WKH FRPSUHVVRU�

7XUQLQJ 7KH 8QLW 2II
�� 6HW WKH WKHUPRVWDW VHOHFWRU VZLWFK WR2)) DQG VHW WKH

IDQ VZLWFK WR$872� 7R UHVWDUW� VHW WKHUPRVWDW VHOHF�
WRU VZLWFK WR &22/ DQG VHW WKHUPRVWDW WR WHPSHUD�
WXUH GHVLUHG�

�� 7R VKXW WKH XQLW GRZQ FRPSOHWHO\� WXUQ HOHFWULF SRZHU
2))�



6LQJOH 3DFNDJH +HDW 3XPSV ,QVWDOODWLRQ ,QVWUXFWLRQV

��

7KHUPRVWDW )DQ 6ZLWFK 2SHUDWLRQ

:LWK WKH WKHUPRVWDW IDQ VZLWFK LQ WKH21 SRVLWLRQ� WKH FLUFX�
ODWLQJ DLU EORZHU ZLOO UXQ FRQWLQXRXVO\�

:LWK WKH WKHUPRVWDW IDQ VZLWFK LQ WKH $872 SRVLWLRQ� WKH
FLUFXODWLQJ DLU EORZHU ZLOO RQO\ UXQ GXULQJ D FRROLQJ RU KHDW�
LQJ F\FOH DQGZKHQ WKH HOHFWULF KHDW DFFHVVRU\ LV UHTXLUHG LI
WKH HOHFWULF KHDW DFFHVVRU\ LV LQVWDOOHG�

$GMXVWLQJ 5RRP 7HPSHUDWXUHV

,I WKH WHPSHUDWXUH LQ LQGLYLGXDO URRPV LV QRW DV GHVLUHG� EDO�
DQFH WKH V\VWHP E\ DGMXVWLQJ WKH GDPSHUV LQ WKH EUDQFK
GXFWV� $GMXVW D OLWWOH DW D WLPH DQG ZDLW D GD\ DIWHU HDFK
FKDQJH WR MXGJH WKH HIIHFW� 2QFH WKH GDPSHUV DUH DGMXVWHG
IRU QRUPDO ZHDWKHU FRQGLWLRQV� LW LV EHVW WR OHDYH WKHP WKDW
ZD\� &RPSHQVDWH IRU WHPSRUDU\ ZHDWKHU FKDQJHV E\ DG�
MXVWLQJ WKH WKHUPRVWDW VHWWLQJ �

),*85( �� 7\SLFDO %UDQFK 'XFW 'DPSHUV

��� 0DLQWHQDQFH

$LU )LOWHUV� &RQGHQVHU &RLO DQG &RQGHQVDWH
'UDLQ 0DLQWHQDQFH
5HIHU WR +RPH 2ZQHUV 0DQXDO VXSSOLHG ZLWK \RXU KHDW
SXPS IRU LQIRUPDWLRQ RQ ILOWHU VL]HV� FRQGHQVHU FRLO FOHDU�
DQFHV IURP VKUXEEHU\ DQG FRQGHQVDWH GUDLQDJH DOORZ�
DQFHV�

&$87,21
'R 127 RSHUDWH XQLW ZLWKRXW ILOWHUV LQ SODFH� ,QVSHFW
ILOWHUV PRQWKO\ DQG FOHDQ DQG�RU UHSODFH DV QHHGHG�

5HIULJHUDWLRQ $FFHVV 3RUWV
7KLV XQLW LV HTXLSSHG ZLWK UHIULJHUDWLRQ DFFHVV SRUWV
PRXQWHG RQ WKH VLGH RI WKH XQLW� 5HIHU WR ),*85( �� IRU
LGHQWLILFDWLRQ RI SRUWV�

7KLV XQLW LV DOVR HTXLSSHG ZLWK LQWHUQDO DFFHVV SRUWV RQ WKH
VXFWLRQ DQG GLVFKDUJH WXELQJ OLQH ZKLFK FDQ EH XVHG IRU
HYDFXDWLRQ� SXOO GRZQ DQG UHFKDUJLQJ RI WKH UHIULJHUDWLRQ
V\VWHP�

),*85( �� 7\SLFDO $FFHVV 3RUWV

/RZ 6LGH

+LJK 6LGH
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��

$QQXDO 0DLQWHQDQFH DQG ,QVSHFWLRQ

(OHFWULFDO VKRFN KD]DUG�

7XUQ 2)) HOHFWULF SRZHU VXSSO\ DW GLVFRQQHFW
VZLWFK RU VHUYLFH SDQHO EHIRUH UHPRYLQJ DQ\ DF�
FHVV RU VHUYLFH SDQHO IURP XQLW�

)DLOXUH WR IROORZ WKLV ZDUQLQJ FDQ UHVXOW LQ SURS�
HUW\ GDPDJH� SHUVRQDO LQMXU\� DQG�RU GHDWK�

&RQGHQVHU )DQ 0RWRU

&$87,21

'R 127 XVH � LQ � RLO� SHQHWUDWLQJ RLO� :'�� RU VLPLODU
RLOV WR RLO PRWRU EHDULQJV�

2LO WKH FRQGHQVHU IDQ PRWRU DIWHU ILYH \HDUV RI RSHUDWLRQ
DQG HYHU\ ILYH \HDUV WKHUHDIWHU�

8VH 6$( O�:�� PRWRU RLO� 7R RLO� UHPRYH WKH KROH SOXJV
IURP WKH PRWRU HQG EHOOV DQG DGG VHYHUDO GURSV �DSSUR[L�
PDWHO\ ��� WHDVSRRQIXO� RI RLO ZLWK D VTXHH]H W\SH� IOH[LEOH
WXEH RLOHU� 5HSODFH KROH SOXJV DIWHU RLOLQJ� 'R127 RYHU RLO�

&OHDQ WKH VXUURXQGLQJ DUHD DQG WKH FRQGHQVHU DQG HYDSR�
UDWRU FRLOV� 8VH FDXWLRQ WR DYRLG GDPDJH WR FRLO ILQV� 'RQRW
XVH DQ DFLG��EDVHG FOHDQHU RQ FRDWHG ILQ PDWHULDO�

%ORZHU 0RWRU $FFHVV

7R UHPRYH WKH EORZHU PRWRU DQG�RU WKH EORZHU PRWRU KRXV�
LQJ DVVHPEO\� UHIHU WR 0HWKRG � DQG 0HWKRG � EHORZ�

5HIHU WR ),*85( �� IRU D YLHZ RI EORZHU PRWRU DQG
FRPSDUWPHQW�

0HWKRG � DQG 0HWKRG �

0HWKRG � DOORZV WKH PRWRU WR EH UHPRYHG ZLWKRXW UHPRY�
LQJ WKH HQWLUH EORZHU KRXVLQJ DVVHPEO\� ,I LW LV GHVLUDEOH WR
UHPRYH WKH HQWLUH EORZHU KRXVLQJ DVVHPEO\ WR ZRUN RQ WKH
PRWRU� XVH 0HWKRG ��

:LWK 0HWKRG �� WKH WRS RI WKH XQLW LV OLIWHG XS VR WKDW WKH HQ�
WLUH EORZHU KRXVLQJ DVVHPEO\ FDQ EH UHPRYHG� 8VH 0HWK�

RG � WR UHSODFH RU UHSDLU EORZHU ZKHHO� EORZHU KRXVLQJ� RU
DQ\ XQUHDFKDEOH FRPSRQHQWV EHKLQG EORZHU DVVHPEO\�

),*85( �� %ORZHU 0RWRU DQG +RXVLQJ

%ORZHU 0RWRU 5HPRYDO 8VLQJ 0HWKRG �
�� 7XUQ HOHFWULF SRZHU 2))�
�� 5HPRYH WKH EORZHU DFFHVV SDQHO�

�� 5HPRYH WKH IRXU VFUHZV VHFXULQJ WKH EORZHU KRXVLQJ
WR EORZHU GHFN� ,I WKH XQLW KDV D VXSSRUW EUDFNHW� UH�
PRYH WKH WZR VFUHZV VHFXULQJ WKH VXSSRUW EUDFNHW WR
WKH EORZHU KRXVLQJ�

�� 6OLGH HQWLUH KRXVLQJ WRZDUG \RX� 7KLV ZLOO DOORZ HDVLHU
DFFHVV WR WKH VSHHG WDS EORFN� PRWRU� DQG ZLUHV�

�� 5HDFK EHKLQG EORZHU KRXVLQJ DQG ORFDWH EORZHU
ZKHHO VHW QXW� /RRVHQ EORZHU ZKHHO VHW QXW�

�� 'LVFRQQHFW DOO ZLUHV IURP PRWRU DQG UHPRYH WKH IRXU
SLQV VHFXULQJ WKH EORZHU PRWRU PRXQWLQJ FUDGOH WR
EORZHU KRXVLQJ�

�� 3XOO PRWRU WRZDUGV \RX DQG UHPRYH�

�� :KHQ ILQLVKHG� UHDVVHPEOH LQ UHYHUVH RUGHU�

%ORZHU 0RWRU DQG %ORZHU +RXVLQJ 5HPRYDO 8VLQJ
0HWKRG �
�� 7XUQ HOHFWULF SRZHU 2))�
�� 5HPRYH WKH EORZHU DFFHVV SDQHO�

�� 5HPRYH IRXU VFUHZV VHFXULQJ EORZHU KRXVLQJ WR
EORZHU GHFN� ,I WKH XQLW KDV D VXSSRUW EUDFNHW� UHPRYH
WKH WZR VFUHZV VHFXULQJ WKH VXSSRUW EUDFNHW WR WKH
EORZHU KRXVLQJ�

�� 6OLGH HQWLUH KRXVLQJ WRZDUG \RX�

�� 5HPRYH VFUHZV VHFXULQJ FRUQHU DQG IURQW RI XQLW WRS
�VHH ),*85( ����

&$87,21
'R 127 SODFH ILQJHUV EHWZHHQ XQLW WRS DQG XQLW�
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��

�� 5DLVH FRUQHU RI XQLW WRS DW OHDVW �� �����PP�� 3ODFH D
VWXUG\ EUDFH DW OHDVW �� �����PP� WKLFN EHWZHHQ FRU�
QHU DQG XQLW WRS� $ �;� SLHFH RI ZRRG LV LGHDO IRU WKLV�

�� 'LVFRQQHFW DOO ZLUHV IURP EORZHU KRXVLQJ DQG VOLGH
EORZHU KRXVLQJ RXW RI XQLW�

�� :KHQ ILQLVKHG� UHDVVHPEOH LQ UHYHUVH RUGHU�

),*85( �� %ORZHU $FFHVV 6KRZLQJ
/LG 3URSSHG ZLWK �;�

%ORZHU :LUH &RORU ,GHQWLILFDWLRQ
8VH),*85( �� RQ SDJH �� WR LGHQWLI\ ZLUHV RQ EORZHUPR�
WRU�

7R FKDQJH VSHHG WDS VHWWLQJV� VHH6SHHG7DSV LQ WKH6WDUW��
XS 3URFHGXUHV VHFWLRQ RI WKLV PDQXDO�

),*85( �� :LUH &RORUV

%URZQ

%ODFN

<HOORZ

5HG

&LUFXODWLQJ $LU %ORZHU

9LVXDOO\ LQVSHFW WKH EORZHU ZKHHO IRU DFFXPXODWLRQV RI GLUW
RU OLQW� &OHDQ WKH FRPSDUWPHQW DQG WKH EORZHU ZKHHO� ,I DF�
FXPXODWLRQ LV H[FHVVLYH RQ EORZHU ZKHHO� RU GRHV QRW HDVL�
O\ UHPRYH� LW ZLOO EH QHFHVVDU\ WR UHPRYH WKH EORZHU
DVVHPEO\�

&$87,21

'R 127 XVH � LQ � RLO� SHQHWUDWLQJ RLO� :'�� RU VLPLODU
RLOV WR RLO PRWRU EHDULQJV�

2LO WKH EORZHUPRWRU E\ DGGLQJ ��
�

WHDVSRRQIXO ��FF� RI 6$(
��:�� WR HDFKPRWRU EHDULQJ� 7KH EORZHUPRWRU VKRXOG EH
RLOHG DIWHU ILYH \HDUV RI RSHUDWLRQ DQG HYHU\ ILYH \HDUV
WKHUHDIWHU�
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��� 5LJJLQJ ,QVWUXFWLRQV

� 721 ����������� �� ������� ��� ������� ��� ���� �� �������

���
�

721 ����������� ��������� ��� ������� ��� ���� �� �������

� 721 ��� �������� ������ ��� ���� ��� ������� �� ����

���
�

721 ���������� ��������� ��������� ��������� ���������
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