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Energy Management Programs 
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Executive Summary 

Pursuant to the Public Utilities Commission of Ohio ("PUCO") 
Opinion and Order issued on June 24,2009 in the Electric Security Plan 
("ESP") Case no. 08-1094-EL-SSO, The Dayton Power and Light 
Company ("DP&L" or "Company") hereby files independent business 
cases for Advanced Metering Infrastmcture ("AMI") and Smart Grid. 
Through these plans, the Company will deploy new technology that will 
improve system reliability, improve field operations, and bring new 
energy programs to its customers across the entire DP&L service territory. 
Energy Efficiency ("EE") and Peak Demand Reduction ("DR") programs 
that do not depend on such technology have already been launched by the 
Company and are currently being offered to its cv^tomers. Neither the 
cost nor the benefits of these current programs are included in the business 
cases contained in this filing. 

Prior to submitting this filing, DP&L consulted with interested 
Signatory Parties to the Stipulation and sought their advice with regard to 
the costs and benefits of these business cases. In addition, concurrent with 
this filing, the Company is applying for fimding under the American 
Recovery and Reinvestment Act to offset the maximum allowable portion 
of the costs contained herein. If DP&L receives federal stimulus funds for 
its AMI/Smart Grid plans, the Infrastmcture Investment Rider ("IIR") 
proposed herein will be reduced accordingly. 

The eighteen year net present value of the combined net benefits of 
the AMI and Smart Grid business cases is $263 million, comprised of 
$117 million for AMI and $146 million for Smart Grid. (See Figures 1,2 
and 3, respectively.) These business cases assume a faster deployment 
schedule than the original filing. Specifically, the Company plans to 
install AMI meters throughout its service territory in 3 years rather than 6 
years. Under the new plan, Smart Grid assets will be fiilly deployed over 
10 years rather than a 7-year development phase followed by an 8-year 
roll-out. Technology-enabled customer programs, such as Direct Load 
Control, will be introduced in 2011 and time-differentiated pricu^ options 
will be made available beginning in January, 2012, assuming a billing 
system implementation is approved and ready to handle such pricing 
stmctures. Finally, the costs and benefits are calculated over 18 years to 
reflect the 3-year meter deployment and 15-year asset lives. 
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Other than the items identified in this document and contained in the Schedules 
and Workpapers filed with this narrative, the business cases that follow contain the same 
cost, benefit and timing assimiptions as those used in the Company's original business 
case filed in this proceeding. Many of the Schedules and Workpapers filed in October 
2008 in Book II of the ESP filing are updated, restated and provided herein. 

Procedural History and Evidentiary Support 

DP&L filed its application for approval of its Customer Conservation and Energy 
Management ("CCEM") programs on October 10, 2008 as part of its ESP filing made 
pursuant to die provisions of Ohio Rev. Code §§ 4928.141 and 4928.143. The CCEM 
application included a combined business case for AMI and Smart Grid programs. The 
Stipulation, which was signed by the vast majority of interested parties in this case, was 
filed on February 24,2009. The Commission approved the Stipulation without 
modification in its Opinion and Order dated June 24,2009. With respect to the AMI and 
Smart Grid components of DP&L's CCEM plan, the Stipulation directs that DP&L revise 
and refine its business case: 

DP&L will develop independent business cases for both its AMI and 
Smart Grid proposals, which include accompanying billing, 
communications and information technology infrastmcture. Both the AMI 
and Smart Grid business cases shall address rollouts that encompass the 
Company's entire service territory. Energy Efficiency and Peak Demand 



Reduction programs that are not dependent upon AMI will not be included 
in the Company's business case analyses and mW go forward 
immediately. This would include their costs and benefits as well.̂  

Pursuant to the Stipulation, DP&L is to file the AMI and Smart Grid business 
cases demonstrating a positive benefit cost analysis no later than September 1,2009. The 
business cases are to include projected reliability impacts that will result from frill Smart 
Grid deployment, which represents a departure from the two-phase approach in the initial 
Smart Grid business case filed in October 2008.̂  

Finally, on the subject of AMI and Smart Grid, the Stipulation provides that once 
approved, DP&L's IIR will recover any prudently incurred costs related solely to the 
Company's AMI and/or Smart Grid approved plans and will be tmed up on a two-year 
basis. The levelized IIR rate design contained in the October 2008 filing is to be 
eliminated. Recovery of pmdently incurred AMI and/or Smart Grid costs will be net of 
the Company's capital and operational savings solely due to their investment.̂  

DP&L's redesigned AMI and Smart Grid business cases, which reflect the 
changes mandated by the Stipulation, are more frilly described below and supported by 
the attached Schedules and Workpapers. The legal underpinnings supportii^ approval of 
DP&L's AMI and Smart Grid plans and recovery of AMI and Smart Gird costs have not 
changed from the October 2008 filing to this filing. Like those business cases filed in 
October 2008, these revised AMI and Smart Grid plans are still designed to allow DP&L 
to achieve the energy efficiency targets mandated by Ohio Revised Code § 4928.66. 
Moreover, Ohio Rev. Code § 4928.143(D) provides that DP&L may recover the 
incremental cost that DP&L incurs to comply with the energy efficiency and peak 
demand reduction targets of Ohio Rev. Code § 4928.66. The IIR calculated in the 
following Schedules and Workpapers provides this recovery mechanism. 

Likewise, the evidentiary support presented in the October 2008 filing supports 
these revised business cases. The frmdamental stmcture and design of the AMI and 
Smart Grid plans haven't changed in material respects, except for: (1) the timing of AMI 
deployment, (2) the scope and timing of Smart Grid deployment, and (3) the energy and 
demand reductions enabled through the faster and larger deployments. DP&L would 
note that at the time of this filing, DP&L has not selected a vendor for a Meter Asset 
Management (MAM) system. However, estimated costs for MAM fimctionality are 
embedded in the Customer Information System (CIS) estimate and the Meter Data 
Management (MDM) estimate. To the extent the MAM costs vary from the estimates 
embedded in the CIS and MDM cost estimates, any variance will be addressed in the first 
IIR tme up. Otherwise, the explanations set forth in Book H, Chapter 3, Sections 1 
through 3, with all corresponding Tables, Exhibits and Appendices apply to support the 
refined AMI case. Likewise, the narrative found in Book II, Chapter 4, Sections 1 and 2 

^ Stipulation, at 1f4(a). 

^ Stipulation, at 1f4(b). 

^ Stipulation, at 1f4(c). 



describing the benefits of Smart Grid supports the refmed Smart Grid plan contained 
herein. In addition, both the refined AMI and Smart Grid plans are supported by the 
October 2008 prefiled testimony of Maria Bubp, Gregory Campbell (including December 
2008 supplemental testimony), Karen Garrison, Kevin Hall, Chris Hergenratiier, Scott 
Kelly, Jeff Makhohn, Teresa Marrinan, Scott Michaelson, Scott Niemann, Dona Seger-
Lawson, Jeff Teuscher, John Wagner, and Robert Zabors. 

In short, DP&L believes its refined business cases better reflect the Company's 
plans to offer these programs in a cost-effective and timely manner. Although the dollars 
and deployment schedide may have changed, the pmdence of the frmdamental design and 
stmcture as well as the benefit to DP&L's customers remains the same in these refined 
business cases. 

AMI Business Case 

Faster deployment of AMI allows customers to realize the benefits of this 
technology sooner. In addition, the Company is able to increase operational benefits, 
reduce project management costs and accelerate the energy and demand savings, 
resultii^ in net benefits of $ 117 million to DP&L's customers. Figure 2 shows the key 
components of the business case, with supporting details contained in WPH-1. 

This business case includes $237 million of capital and operating costs to support 
the AMI system and technology-enabled customer programs. This includes the 
applicable IT systems (as identified in WPH-1.4b), enhancements to the communication 
system, AMI infrastmcture, smart meters, and home area network devices. Some costs 
were reduced due to the completion of the RFP process and revised inflation 
assumptions, and the Home Energy Displays ("HEDs") were taken out of capital and 
moved to O&M. In addition, while the estimates are reasonable, actual costs will likely 
vary.'̂  The expense associated with the technology-enabled customer programs increased 
from those reflected in the initial business case due in large part to the higher level of 
customer participation enabled by faster AMI deployment. 

** For example a portion of estimated costs in connection with Load Management Systems are covered by 
field technology costs as a result of successful vendor negotiations. 
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The benefits made available through AMI and related technology are substantial, 
totaling $354 million. The various benefit categories include: 

• Operational Benefits - Through faster deployment of AMI technology, DP&L 
expects to achieve higher operational benefits (such as reduced meter reading and 
service order costs). These benefits increased to $93 million from the previous 
business case. 

• Reduced E n e i ^ and Demand from Customer Programs -The kWh and kW 
of energy and demand savings increased due to faster deployment of technology, 
which enabled higher participation in customer programs. The technology-
enabled customer programs include direct load control, residential peak time 
rebate pricing and time-of-use pricmg (with and v^thout a critical peak pricing 
component), and the total benefit of these programs is $141 million, Otiier than 
the deployment schedule, the assumptions surroimding these programs remain 
unchanged. 

• Modified HED Program - The benefits associated vwth the HEDs and e-portal 
are $59 million, and the deployment and utilization assumptions were refined 
from the previous filing. Specifically, the HEDs will be given to low-income 
residential customers (rather than any requesting residential customer) and will be 
expensed (rather than treated as capital). A retail market is developing for HEDs, 
which will make this technology available for purchase by all residential and C&I 
customers through selected retail outlets. Finally, the impact on customer usage 
as a result of receiving direct feedback through HEDs and DP&L's web-based 
customer portal was refined based on industry experience.̂  Please see WPG-1.17 

The American Council for an Energy-Efficient Economy Emerging Technologies Report on Home Energy Displays 
published in 2007 states that studies over the past few years indicated energy savings from 5-14%. 



and New WPG-L23 for the details surrounding the customer feedback solutions 
for residential and C&I customers, respectively. 

• Reliability Benefits - AMI technology will provide DP&L with real-time 
customer data which, when combined with a new outage management system, 
will provide for faster restoration times. This benefit is estimated at $47 millioo, 
with the increase attributable to faster AMI deployment. 

• Reduced Emissions - Energy savings provide lower CO2 emissions, which are 
valued at $14 million. 

Smart Grid Business Case 

DP&L plans to implement fiall-system automation of all substations and 
distribution circuits at a faster pace than that contained in the initial filing, which 
significantly accelerates the operational and societal benefits. Figure 3 shows the key 
components that comprise the $146 million of net benefits over 18 years, and supporting 
details are contained in WPI -1. The Company plans an initial deployment of this 
technology over 3 years in the corridor encompassing Wright Patterson Air Force Base, 
downtown Dayton and the Moimd Advanced Technology Center. Beginning in 2013, the 
Smart Grid technology will be extended to the remainder of DP&L's service territory. 

The Smart Grid business case reflects the automation of the substations and 
distribution circuits throughout DP&L's entire service territory over 10 years, and 
includes incremental IT and telecommimications systems beyond those incorporated in 
the AMI business case. The IT systems are laid out in WPH-1.4b, and include a 
Distribution Management System, which uses the feedback from the distribution 
automation devices as part of outage analysis. The solution also includes the necessary 
communication systems that tie to the AMI backbone telecom systems to enable high 
speed, secure Internet Protocol ("IP") standards-based communications to the substations 
and distribution automation devices. The cost of the Smart Grid technology is $163 
million and is detailed in WPI-1. 

"Effectiveness Feedback on Energy Consumption," published in April of 2006 by Saiah Darby of the 
Environmental Change Institute at Oxford University concludes tiiat the use of "Direct Feedback," such as the real-time 
feedback possible with an HED, delivers 5%-15% savings in energy consumption on average. This study also 
concludes that indirect feedback, similar to what will be available on a customer energy usage e-portal, was betweMi 
0%-5% depending on the user and indirect feedback mechanism. 

"Household Response to Dynamic Pricing of Electricity"- A survey of seventeen pricing experiments, published 
in November 2008 by Ahmad Faruqui and Sanem Sergicil of the Brattle Group showed that the effectiveness of 
advanced electric rates such as time of use, critical peak pricing were on average about 10% more effective when 
coupled with customer feedback technology such as a home energy display or a utility supported programmable 
thermostat 
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The benefits made available by the Smart Grid technology are substantial, totaling 
$310 million. The various benefit categories include: 

• Operational Benefits - DP&L's operational benefits (such as reduced restoration 
and inspection costs) increased to $12 million due to the faster deployment of 
Smart Grid technology. 

• Reduced Line Losses - The Integrated Volt-VAR Control ("FWC") technology 
will reduce the energy distributed through the network by 1.5% and reduce the 
associated demand by 2%^ resulting in a benefit of $120 million. These savings 
come from reducing line losses in the distribution system and better management 
of voltage at the customer meter. The IWC will enable DP&L to maintain a 
flatter voltage profile along its distribution circuits and safely lower the volts^e 
from the substation. The IVVC is enhanced by the AMI technology, which will 
provide power quality information for all customers on a distribution circuit to the 
IVVC application, and is part of the Distribution Management System Platform 
noted in WPH-1.4a and 1.4b. 

• Increased Reliability - Automated isolation of ckcuit failures will provide 
increased service reliability which is estimated to provide $160 million of benefits 
to DP&L's customers. While the overall number of outage events may not 
change as a result of Smart Grid, we anticipate a 20% reduction m the system-

The "Northwest Energy Efficiency Alliance" report sponsored by DOE and published in December, 2007 describes 
the analysis and projects done by 13 disuibution utilities in the Norliiwestem area of the US with a variety of different 
customer densities and network topologies. This study estimates expected savings in energy in the range of l%-3%, 
demand reductions in the range of 2%4%, and VAR reductions in the range of 4% -10% when the distribution circuits 
are optimized using conventional and Smart Grid solutions. DP&L's analysis of expected IWC savings fall within the 
range of those documented by this study. 



wide number of Customer Minutes Interrupted ("CMI") and a 32% reduction in 
the number of customers that experience sustained outages (greater than 5 
minutes). These projections were developed by analyzing all distribution circuit 
lockouts greater than 5 minutes during 2008, excluding hurricane Ike; see WPH-
1.9 for an analysis of the estimated reduction in CMI during the next 10 years as 
well as the anticipated societal benefits for different customer segments. 
Reduced Emissions - Reduction in line losses provide lower CO2 emissions, 
which are valued at $ 18 million. 

DP&L's Approach to Cyber Security and Interoperability 

Throughout the development of this project, DP&L has maintained a focus on 
both interoperability and cyber security to ensure that the Smart Grid devices and 
associated software applications can be supported through the entire life cycle and that 
the cyber threats cannot degrade the reliability of the network or compromise the 
customer data. DP&L has identified all subsystem and application interfaces (physical, 
human, and application) and identified the key standards and cyber security policies to 
secure the data going across these interfaces from external and intemal attacks. DP&L 
has created a Smart Grid Cyber Security Handbook to ensure that all the security 
procedures, designs, implementations, and policies are supported throughout the life 
cycle of the project. The handbook is a living document and will be reviewed and 
updated on a regular basis to ensure continuous improvement to security policy, 
implementation on the latest NIST standards, updates from intemal audits and lessons 
learned from the industry. 

Figure 4 shows the key interfaces within the DP&L CCEM design for 
interoperability and cyber security. DP&L continues to work with vendors to ensure their 
products support the security and interoperability standards noted in Figure 4. 
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Rate Recovery 

The Company is seeking recovery of costs associated with AMI and Smart Grid 
plans through implementation of its IIR. The IIR is designed to recover the capital, 
O&M, depreciation, taxes and other costs associated with the new AMI, telecom, 
substation and distribution automation, and IT systems including a new billing system. 
In accordance with the Stipulation in this case, the Company has removed the levelized 
rate design aspect of this charge. The IIR rate design contains a customer charge 
component and an energy charge component to reflect the fact that nearly half of the 
costs are incurred because of the nimiber of customers, rather than tiie amount of 
electricity each customer consumes. The Company has calculated an IIR for each year 
during the 10 year plan for illustrative purposes; however, consistent with the Stipulation, 
the Company anticipates that this rate will be trued up on a two-year basis. Because the 
AMI and Smart Grid initiatives provide benefits to all customers in DP&L's service 
territory, DP&L proposes that the IIR be non-bypassable. 

As part of the AMI plan, the Company will implement AMI meters system-wide 
over a three-year period. All meters currently ui service Mdll be replaced by more 
advanced meters. The value of meters that are taken out of service before the end of their 



usefial lives, less any salvage value, will be stranded. Thus, the stranded cost of meter 
investment is added to the IIR revenue requirement on a net plant basis, consistent with 
the timing at which the meter is taken out of service. The gross plant value of the retired 
meters is subtracted from the gross plant balance for each year during deployment, so the 
value is not double-counted in the rate recovery calculation. 

Concurrent with this filing, the Company is applying for fimding under the 
American Recovery and Reinvestment Act for federal stimulus dollars relating to its AMI 
and Smart Grid plans. To the extent DP&L receives federal stimulus fimds, the Company 
will reduce the IIR to reflect the fimds being received. The Company will be in contact 
with the Commission Staff to establish the appropriate refiling timing once federal 
stimulus fimds are announced and granted. 

Many of the Schedules provided in the October 2008 filing have been updated 
and refiled as part of this filing. Those Schedules that have been updated are designated 
as such with the word "UPDATED" in the upper right comer. To the extent a Schedule 
or Workpaper is filed in this filing and was not contained in the original filing, it is 
designated with the word "NEW" in upper right comer. If there is no mdication that a 
Schedule is updated or new, one can assume it is the same as filed in the initial filing. 

Since the Energy Efficiency Rider ("EER") was approved by the Commission's 
Order on June 24,2009 in this case and is designed to recover EE and DR program costs, 
to the extent any costs are incurred associated with the technology enabled programs, the 
Company assumes those costs would be included in the first EER true up that is 
scheduled to take place April 2011. 

The IIR is contained on Tariff Sheet No. D42 and customer impacts can be found 
on Schedule E-5 for each year of the plan. 

Implementation Plan 

Overall, technology will be implemented significantly faster in this revised fiUng 
than was the case in the initial filing. However, the implementation of the Direct Load 
Control and variable pricing programs are one year later in this filing than they were in 
the initial proposal. The follov̂ dng table shows the updated deployment strategy of the 
AMI and Smart Grid solutions. 
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Meter Installation 

Comnnunication Network 

GIS Field Audits 

Customer Info 

Syst, ©Services 

Outage Mgt 

System 

Smart GHd 

-i 

:.:[:: 
- \ - • • -

1 

j 
1 

- -i 
1 
1 

- - -1""" 

I 
- — i 

1 
1 
i 1 -

!, 

Conclusion 

DP&L is seeking Commission authority to implement the AMI and Smart Grid 
plans contained in this filing. If approved as filed, the Company will begin installing 
AMI meters to all customers located within DP&L's service territory and implementing 
the other technology solutions as soon as practicable. Concurrent with this filing, the 
Company is applying for federal stimulus dollars. If such federal funding is secured, the 
Company will reduce the level of the rates proposed herein accordingly. DP&L 
respectfully requests Commission approval of its AMI and Smart Grid Plans, mcludmg 
approval of cost recovery as described above and in the supporting docimients. 
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Ŝi 

1 

0) 

1 ^ 

o 

e 

0) 
2 

5 
•5£ 
o o 

cc 

z 

^ 

r--
CO 

-* cn" 
o 
CM 

CO 
M 

CJI 
• * 

r-
co" 
CM 
CO 

r^ 
CO 
to 
o ' 
r-

Q 
>o 
0 0 

co" 

i 
Df 
• t— 

o 
<D 

CO 

> 
D O 

CQ 

1 
iS 

H 

CM 

i 2 

CO 

< 
o 
01 

^ 
^ 
<u 

t o 
CO 
t o 

CO 
t A 

OO 
Q 

i n 
1 — 

CO 

« 

m 

5> |C 
t n 
m 

• V 
to 
OO 

CM' 
w 

ID 

5 
CB 

5 
^ 

I s > 

t o • * 

o 
1-

t n CO 

CM 
o 
O ) 

CJ> 
cn 
T — 

co' 

«<» 
^ 
• * 

CM_ 

CM 
O J 
CM 

CM 
t o 
r-. 
CM' 

i n 
cO 
O J 

Q ' 

O 

> 

1 
" O 

1 
CO 

1 -

h - CO 



"̂  r ^ o 
O o -9 M 
o ^ •« 5 

i :3 
o 

Cfl 

Ol 

^ 

CO 

s 

h -
T -

s 

o 
to 
V 
c 

^' 
o 
o 
3 

"g 
o 

CO 

o 
CO 
T -

CM' 

eo 
co' 

«» 
o 
t o 
•M-

o" 
IO o 
eo" 
1 -

w 
« 
• * 

IO 
CO" 
T -

-' CO 
1 -

«» 

to 
a> 
s 
7 
CJ 

n 
•g 
o 
CO 

r^ 
CO 
r-
CM 

O 
l o " 
N 
M 

CO 
IO 
o>_ 
o" 
(O 

_̂ t^ " 
CM 
W 

0> 

Io 
u> 
r-
o 
r-T 
CM 
M 

^ a 
S 

•f 
CJ 

s 
•§ 
o 
CO 

1 — 

t o 
a t 
t o ' 
CO 
r^ 
co' 
T -

*» 
T — 

to 
t o 

s f ^ 

co" 
T -

« • 

o 
CO 
1 ^ 
o> 

eo 
co" 
• I -

e» 

to 

CM 

C 
J 
t 
o 
E 3 
CO 

CO 
C>l 
OO 

o" CO 

^ CM" 
to 
w 

cn 
to 
o 
^ 
CH 
• t 
to 
•» 
t ^ 
• * 

w 
^ 
CO 

so' 
IO 
M 

a E 
2- >• 
o O 3 O JO S 

; i ^ " I 
"O at c S 

i cj s I 
c « o ,2 
O to O 
•e « 1. 
S'o • 
O E 

P 

R CO 
CM ^ 

S 

to 
to 
CM 

J5 

S 
*» 

!S 

S 
g 
CM 

s 
S 

o 

CO 

(O 
to 

s 
CM 

c4 
ro 

\0 
V* 

o 

s 

M I 

t» 5 

?2 S 

ni tJ 

s o.̂  

to (D -Jf 

is 5:5 

" 1 ^ 
S o Q 

O -^ 

m 
<J) 
lO 
lO 
CO 

s 
CM 

CO 

to 
t -
CM 
to 
CM 

& 
£ » 

to 
w 
r-

o 
*o 

s 
1 
5 

5J 
)S 
(0 

h -

^ t o 
IO 

*-r̂  M 

CO 
t o 
• * 

t o 
r~ 
( 0 
CO 

\ I 
3 r-

I s 
to 

t 

o 

CM 
O 

^ 
m 

r-cMto'M'totor-ro 



O ' S B S 

1113 

Q ..ij- _ ID 
Z ^ O 4) 
< O = (fl 

» " to c 
' ^ w £ £ 
LJ o oi g -

I 6 2>5 
O Z O Q) 
Z 'S Oi n 

O = 
OS 
CQ ra 

C M ; ~ « 
1 - " g C L 

ra « • £ 

a . 0^ 0 . Q . 

CM" CM CM CM' 

6 6 6 6 
Q. 0 . 0 . a . 
S 2 5 5 

t o CM 
CO r ^ 

T - CM CM CO 
^ CO CO OO 
•<- C^ CM OO 

CM CO CO Q 
CM -V ^ TO 
t o t o t o IO 
r- ' • * ^ ' r-" 

CD CM CHI I -

ti> fO eo" ^ 
CM IO t o CM 
» « t f t rO 

CO t o t o T -
l O O O CM 
I— t o IO CM 

O O Q IO 
O O O GO 
i r i c3* o " I O " 
CM i n t o CO 
M m t e V 

IO o o n 

t" oo" I 

5: 

CO » - T- CM 
CO f*. h - o 
•»- CM CM h -

;r- 1^ 

M^ m CM 

CO CO CO CM 

— (ft t o 

O O O t o 
CO t o t o CO 
• * CO BO o 
"V OO eo CO 

t o CM CM 
t o f ^ I ^ 
T-_ CM_ CM_̂  
t o ' t o ' ttT 

S CO eg 

CO £ 

§15 

f 1:31 

lill 
CO Q < S 

• - CM t o IO 

o> o t i j i a t 

Q. a. a. 5 
CM CM CM 

666 

III 

C ^ C « l f > I C * I C M C M C M e M C g t M CMCMCM 
i i ) C A a ) o c u ( i ) o > o ) f l > a > o c u o 
• I C A E S l C S l O I O O C X O D t C D C J i a ) 
c a c o n c o n i f D C D n i n i n i c c c a t D 

CL CL Q. CL 0 - C L Q. 0 . ( L Q. 0 . Q. a 

CM CM CM" CM" CJ CM CM' C4" CM P I | CM' Csf CM" 

6666666666 66<!i 

l l l l l l l l l l 
c o t n « > ( » r - ' M - ^ - ~ - . _ 
r - i O T - r - T - ' - c o S P r : 
CM_ t a CO W *-_ CM CO ^ g g 

a " CM" r-^ 
03 0> O 

. » - t o » -
t O ( 7 ) " C M C n w _ : ^ 
T - eft w T - ^ C ; 

h - ej> c » 
P- CD CO 
•fl- O CO 
O)" p CO 

» CO S 

uS 5 ) r~ ^ w CD CM 
CM "T O CO eo O IO 

^ CM • -
IO r~ 
I". P. 

CM cd^ h--' ffi CO l O O l 
CD CO CO n ^ l O Oi 
^ I f l I - CM « » t o IO 

CM • - CM 

03 IO CO t n i n o ) CD 
h * t o 1 - 0» CO O CM 
1 - CO - ^ (O CO OO CM 
9 ID O CM « OO CD 
OO r ) • - t o • ^ t o OS 
1 - t A CM CM I A CO i n 

5f t 

T - CM » - V CO O* CO 
(D T - eo T~ IO c» CO 
O CM 1 ^ CM O CD O 
to" l o " CM" r~" co" CM" CO' 
r^ CO ^ * o * T - ^ O l 

- «A eo m 
t e CM « J CM 

IO T - CD h - O 00 CO 
IO T - O) h - OT CM T -
lO m (D CO ' - * OT 
1^ co' o" a h-' eo" at 
(o CO 1- n T- M « 
^ W O *- » CO IO 

W (J) 
m r^ 09 
m m CO 

O "* CO lO 

CJ 4 to TO 

"^ ̂ - «D ® -'. -'.-'. OT OT tM 

^ - t A w o t f t C M i n s H l S 

St 
CM 

o c M r - r - i ^ c M O T _ , „ m 
( D t O ^ O T O ' M - i n S S S 
to_ at_ a io_ <»_ co_ i n g g 5 

I 

» CO 0> « • CM CO 

CM ^ r - d l m CO IO 
1 ^ T - (D O) S CM •«• 
i n r^ CD CM CO CM lO 
CO tfl" CM CO co" O to" 
n ^ t 5 S t ~ t o CO 

3̂  

c j o e o c o ' i j - c j i c o - , - , , -

f * 6 » * » « » " S ~ . 

f i 
CO « 

E •A n 

CO " — 
10 S C 

ill 
!|i 
£ UJ I -

lO' 

1 
S ^J- CM C3 t n o 

• - T - t o V -V 
i n CO OT CO h - CM 

W ' 4 - CM W» 

r ^ CM 

o CM" 

r - » o r - 0 ' < r - c o i o 
OTOTCn{J>CMCMr4CO 
l o i n i n i c o i a a o o ) 

I I I 
co 01 a> 
lO CM o 
to CT" CM" 
CM Wl r* 
CO MJ CJ 

** tncM 

gs 
CJ •^ w 
f t a> t o 
W» CM CM 

O eo 
CO (O 
CM CJ 

eo oa to 
CT to to 
to r* «_ 
CM" T-" T-" 

S to m 
CM tM 

to o 
eo r^ IO 
T-" co" oi 
• * » - r -

A CM CM 

-̂» 

O CT O 

5 r- w 
*- CJ 

t n f r -

^ S 
r. CO to 
CO tn CO 
W O CM 

T- CO P~ 
tO CM OT 
CO CT CT 

io"r̂ ' ^ 
CO T- lO 
W O CM 

W O T IO 
CM ̂  CT 

O CM CT 

? CD IO 

o CT" CT" 

w eg w 

g CM P̂  
lO Q 

CO CO O 

r-" o CO 

I 

S" ,-CMCl'J-10OTIv.mO>0'^*^CO"*lOIOKOTtnO^CJ<0-*iO»DI*-«CTO 



a> CM « r " 

< 

E S 
> S>w 
Z eg 4) 
< C t3) 

I i" 

- ' H ' S = 

< £ ^ « 
Q ; cA £ <u 

O z o 0) 
Q. « 0 o 

>- H e 
< " 5 Q o 2 
LU • "O 

— to ^ « 
O S 
O .5 
CQ ra 

c n S 

o-s 

•5 Q-

.̂ 1 

is 

OT t o 

CM O 

CTr^'*^co«CMr-2":i r - i - T - e o O T O T p - e g o p - c o 
OT'-CJ^CTCTCTW'-OTO 

eo" co' t o ' I-." h - ' • * " * " CO CM CT « t - ' 
© C M ' * l O C O r - . h . O Q C T C T O 

n t o c o c o C T i - t o i -
1 - ^ * * lO^ Ol^ * * I 2 ? 

t D » - C O e M r - C T " - C M C s ( w a > 
l O C T P - O P - O T M ' W W O O T 
CT_ CD ^ _ r-_ •*_ o *-_ CJ CM_ OO e \ 
CT t j s " r : o> o ' oo' t o ' CD M-̂  co" 
w c o F - C T T - r - c M i n i o r ^ ^ 
i - t O C M C J M t O M W M l O C O 
" CM" T-" * * M^ CM 

CM 
CM 
OT 
T -

$fe 
T - OT 

$3
6 

$2
,1

87
 

$1
,2

39
 

$1
8 

i 
2 

KsS 
55S 

$^ 
c o i n O T C T i n C T O T C M C J h . e D 
l ^ e O ^ : - r o W O C M 1 0 1 0 I O e M 
^ - O T t - e O O T O T l O O O C O C M 
•M-" ID* O ' CM" OT" « " CD CO' CO • * " * 
W C ? T - i O - > - t O C M I A U S C 4 C T 
i - w c j m t A c o < A W ' « » c o i o 
* * * CM" T-' * * " * " CM 

^ t M T - » r c o C T r o « p ( 0 ^ c o 
OTr-CO'-tnCTIOOOCMCO 
o c M P ^ i M o c n r - m t o t M O 
t o ' i f i CM' t ccf Cj" IO T-" T ^ t o 00 
r - C O T - C T T - ^ C M l O t O O C T 
I - W T - — M C O ( A « ^ W C M I O 

OTCOi-M-OOOCOOO' • • * 
(O ^ S K _ . 
IO t n OT CO ^ M" 
r ^ t O O C T t x O T l O Q O e O C T 
t D t O ^ f O ^ t M C M O T l f i W O O 
^ M ' O i - t 4 C O M M » ' < t l O 
" CM" T-^ " -M" CM 

u 
o c M r * i ^ r - c j < D i - T - ^ i D < o i Q « D 
l O C O T - O T O ^ r t P - r - p i Q C O O T i -
OT_ tn cn <£) w_ CO *-_ CJ cj ̂  B? lo OT to_ 
M:' <D to' IO" eo' CM h-" ̂ ' V to lO 1̂ " o co" 
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THE DAYTON POWER AND LIGHT COMPANY 
CASE NO. 08-1094-EL-SSO 

Book II - Customer Conservation and Energy Management Programs 

Schedule E-3 
Tariffs 

The Dayton Power & Light Company 



THE DAYTON POWER AND LIGHT COMPANY 
MacGregor Park 
1065 Woodman Drive 
Dayton, Ohio 45432 

Original Sheet No. D42 
Page I of 1 
UPDATED 

P.U.C.O. No. 17 
ELECTRIC DISTRIBUTION SERVICE 

INFRASTRUCTURE INVESTMENT RIDER 

The rates and charges listed in this tariff are intended to recover the costs associated with the Company's 
AMI and/or Smart Grid plans, through which the company shall deploy new technology that will improve 
system reliability^ improve field operations and bring new energy programs to its customers across the 
entire DP&L service territory. The Infrastructure Investment Rider (IIR) is a non-bypassable charge, 
which shall be assessed on a monthly customer charge in addition to kilowatt-hours (kWh) of electricity 
per tariff class distributed under this Schedule at the rates stated below, effective on a service-rendered 
basis in the Company's first billing unit for the month of January, 2010. 

Residential 
Customer Charge 
Energy Charge 

Residential Heating - Rate A 
Customer Charge 
Energy Charge 

Residential Heating - Rate B 
Customer Charge 
Energy Charge 

Secondary 
Customer Charge 
Energy Charge 

Primary 
Customer Charge 
Energy Charge 

Prim ary- S ubstation 
Customer Charge 
Energy Charge 

High Voltage 
Customer Charge 
Energy Charge 

2010 

$0.64 / month 
$0.0004722 / kWh 

$0.64 / month 
$0.0004722/kWh 

$0.64 / month 
$0.0004722 / kWh 

$2.56 / month 
$0.0004722/kWh 

$2.56 /month 
$0.0004722/kWh 

$19.19/month 
$0.0004722 / kWh 

$19.19/month 
$0.0004722 / kWh 

2011 

$1.96/month 
$0.0014535/kWh 

$1.96/month 
$0.0014535/kWh 

$1.96/month 
$0.0014535/kWh 

$7.84 / month 
$0.0014535/kWh 

$7.84/month 
$0.0014535/kWh 

$58.78/month 
$0.0014535/kWh 

$58.78/month 
$0.0014535/kWh 

The Infrastructure Investment Rider (IIR) shall be assessed for ten years or until the Company's costs are 
fully recovered and will be revised every two years. 

Filed pursuant to the Opinion and Order in Case No. 08-1094-EL-SSO dated June 24, 2009 of the Public 
Utilities Commission of Ohio. 

Issued Effective 
Issued by 

PAUL M. BARBAS, President and Chief Executive Officer 



o 
LU 
H 
< 
Q 
Q. 

L^ ^ i o -

3 
T3 
a> 
o 

CO 

- g 5 

CO <D g 
CL a : "^ 

CO 
c 

£ o 

c 
(TJ 
Q . 

io 
O CO 
^ CO o 

? § o c 
ro ^ O (D 
^- «i^ — "^ 

LL 2 O 

>̂  ro 1— 
m o 

0) 

CD 
"D 
0) 
U) 
O 
CL 

o 

(0 o 
> CM 

3 

o 

0) 
ro 
E 
(A 

LU 
(O 
JZ 

—̂• 
c 
o 
CM 

0) 
c 
o 
2: 

_ - — 0) 
TO <0 O 
3 C C 

W ^ 0) 

S i S 
O ^ Q -
ro 9> -^ 

Q h- 5 

*-• 
c (U 
o k . 
0) 
r 

L^ 

ro 
o 
D 

'o 

s 
(D 

k » -

O 

^ 
> 0) 
- J 

0) 
<0 
ro 0) 
c o 
S 

0) 
u> ro 
£ 
o 
_c 

m 
T3 
(D 
CO 
O 
a 
o 
—̂ a. 

m 
.<»* 
c 0) 
i -
3 
O 

"̂-̂  JO 

§ 
^ 

_̂ ^ 

5 :2 

ci 
z 
0) 
c 
Ll 

UJ 

o 

OQ 

vO N P N P s p vj 
O** tf* O^ O*" o 
o CO m CO T 
l O C O C D C D ^ O C f t O O O O O O h - C D C D C D l O 

^ P v p ><) 1 ^ - P %p v p sX> N P %X> NX> 
O^ O** O*" O** O^ O** w * O** ^P" o** c^* 
c p i x ? P 0 C N i c 5 C M q p ' « i r o r ^ ' ^ 

CO ^ OJ • t - T - O O O O O O O O O O 

C O < 3 1 C O C O O O C 5 5 T - - < - O i n o O C M C O C O O Q O 
C O C D r ^ O O O O C ^ T - C N C O C O i O O O O t O O ' T -
d d C > C D C D O T ^ T - : - r ^ T - : ^ ^ 0 i C N i C 0 ' ^ 
* ^ J < ^ * ^ * ^ * ^ k . * f \ ^ f S . J # H •#<% J ^ * ^ * ^ t * # » rf^ * ^ ^ *f%. 

CM CO C7J • -
CO CO CM CD o r^ 0> CO <D r -

CO T - CNJ CM 
CO 

o c o o o T - c o c M r ^ o o c o o o ^ c ^ j c o m o 
T - T - C M U ^ C O C n - t - C O m C D C M h - C M C M C M C O 
W - < ^ € / ) ^ < e ^ C / > < / > - r - T - t - T - C M C M C 0 ^ l O h -

* ^ M ^ * ^ * ^ * ^ * ^ ^ ^ * ^ # ^ > i ^ -

U ^ V J \J ^ \ I J V J w T JT7 \ I J TT7 S/J 

S o r̂  o 
^ h - Csl 

< D ' ^ c o o o G O T - a D c o c j ) o o o o c n 
T - o i n r ^ c o ' ^ o o c M i o i ^ c o c o 
c D i o i ^ d c M - r - c d r v i r ^ i ^ c d c i J d T ^ c M c d 
T - T - C M i O < O C J > - « - c O L O C D T - < O C M C M C M h -
< ^ C / > « « - « 9 ^ < ^ ^ 0 - T - f - - r - T - C M C M C 0 ^ l O I ^ 

* * S » J ^ J * ^ » * ^ r * ^ JJH J ^ » * ^ * J ^ J *H. 

t r y WT t?T WT XfT WT t r y W r t r y t f y 

o o o o o o o o o o o o o o o o 
l O O O O O l O O O O O O O O O O O 

T - c M - ^ i n r ^ o c M - ^ i o o i o o o o u > 
•r-" T-" T-" T-" CM" CM" CO" ' ^ " U i 1 ^ " 

o o o o o o o o o o o o o o o o 
c^dcDCDOCDCDCDdddcDdcJcDCS 

T - C M C O ^ L O < D I ^ C 0 C » 2 i : 2 i £ 2 2 ! £ 2 



Q 
LU 

a 
3 

m : : 
IO CM ^ _^ 

S.^-ro' 

y> OQ 
(rt r-

£ O 

c 
ro CL 

|h
t C

om
 

L-
S

S
O

 

o ) LU 
_ l ' 

XI 5 
C o 
ro •»-
*— f X 
0) S 
5 ° 
^i 

yt
on

 
as

e 

^ O 

0) 

H 

ris
on

 
m

m
er

) 
se

d 
B

ill
 

ro 3 o 
Q.CO Q. 

E r 2 O 05 Q_ O 
O Q> - - ^ 
_ X J« o 
= > CM 
CQ TO = 

ro cco 

""o 
B 
ro 
E 
(Ji 

UJ 

c 
o 

CM 

"ro 
3 

•G 
< 

:E 
c o 
:s 
O 

ai 
+-• 
ro 
Q 

ro 
c 
O) 

O 
b) 
c 

iZ 
"o 
0) 
CL 

^ 

c 
o 
2 

s 
c 
£ 
^ 
^ Q:: 
1 -

S ro 
a_ 
-£ 
o 1 

+-• 

c Q> 

t> 
a> a. 

I—, 

ro 
o 
^ 

i ^ > 

o 
H 
3 

O 
0 
> 0> - I 

(1) 

(rt ro a> 
o 
_c 

0) 
(0 
ro 
2 
o 
S 

(^ 
• o 
0) 
<0 
o 
a o i— 

a. 

m 
, -c <l> 
%L h . 
3 

O 

JZ 

§ 
^ 

5 V 

6 

z <D 
c 

_ l 

LU 

Q 

N p ^.P X p ' s P Nsp x P x 9 S P " ^ ' ' 'P 
O^ O*̂  O^ O*' o^ o ^ ^ * o*^ ^ * o** 
O C O l O T | - - r - ( X ) l O O O C O T - C M O O ^ 

o o o o c o o o r ^ c o c o 
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^" T-" T-" T-" CM" CM" CO" '̂ " m" N-" 

o o o o o o o o o o o o o o o o 
d d d d d d d d d d d d d d d d 

CM CO ^ m CD r^ oo Q j O t - c M c o T t m c o 



Q 
UJ 

!< a 
3 

m CM 

^ Z 
B ^ 
3 

•CT 
0 
x: 
o 

CO 

CM 

0 
CD 
ro 

Q. 

.9 
CO 
c 
o 
CL 
CO 
0 

CC 
CO 
CO 
0 
c 

>> 
c 
ro 
CL 

E 
0 
0 

x: 
O i 

1 

•CT 
c 
re 
i _ 

§ 
0 

Q . 

2 
> s 

ro 
Q 

0 
C/j 
CO 

1 
UJ 

1 
T t 
CD 
0 

t 
CO 
0 

0 

z s 
re 
0 

c 0^0 
O £"C3 
CO c <i> c t to 
ro 3 o 
Q.CO Q-

£ r 2 
o ro Q- CO 
0 0 . * ^ _ X to o 
= ± > CM 
CQ TO = 
"ro "cCQ 
O OJ ^ 

1—0 1-
(V ^ 

0 

•CT 

B 
ro 
£ 
CO 

UJ 
to 

0 

CM 
T— 

-
ro - I 

t j 
< 
to 
x: 
c 0 

2 
0 

TO 

__ 
lU 
c 
O) 
1— 

0 
CT) 
c 

LL 
s # — 

0 
0 

•K o -

Q h-

0 
C 
0 
Z 

0 
0 
c 
0 

s2 
0 

cc 
i -
0 
CL 
TO 
CL 
-^ 

i 

uI 
- 3 
LJ" 

0 
c 
CT 

•2 
§ 
oci 
c 
.c 
0 

- 3 

•*-* 0 
C CO 
0 TO 
2 £ 
0 0 
^ ^ 

;s ^ 55 re 
0 £ 
3 0 

-E 

CQ 
• 0 
0 
CO 
0 
Q 
0 
1 . 

Q-

[Q 
4 -» 

c 0 
1 -
w 
3 

a 

"o ^ _ x : 
5 | 
—1 

0 
* ^ . ^ - s 

15 ? -^ 
0 -^ - I 

d 
z 
0 
c 
Ll 

II 

0 

UJ 
II 

UJ 

o 

cn 

s P s P s P 
O^ O** ^ ©s O^ O^ O^ O^ O^ O 
o c M c o c o m c M t D T t o o r ^ 
p CM O O p p p p p CM 
Csi 1^ Csi od r^ 
CM • < - T -

^ ^ "^ "^ " ^ " ^ 
o^ o^ tf** o^ o** o^ 
CD Tt 00 CD CO m 
p p Tt CM T- p 

l O T t ' ^ ' ^ T t c o c d c d c o c d c M ' 

r ^ T - o o c o o o o r - T - c o o o o c o c o c D C D T -
h ^ p T - r - ; p p p p T t r * ^ T - ; T t p m c M T - ; 
c d c d T t T t m t r i c d c d h - ' i ^ c D d T - ^ T t r - ^ ^ 
eft eft eft co eft eft eft eft eft eft eft "̂ ^ T^ T—* T~ CM 

tr* r r \ r^t tr* rJS. V J t rT t rT tTT t rT 

m T- CO CO r^ -r- CO 
Tt CD p p CD 00 O 
d cd od cd m 
CM CM CO CD r^ 
r ^ t ^ tr* rr* r ^ t /T t / T t /T t /T VT 

CD 
T t r - O T t r - ^ O T t 
r ^ c D C M m o o m c M o o 

CD Tt m 
o CO m 

r - o o c o r ^ - ^ - o c D o 
h - o o T t c D m c o c o T r 

' i - ^ T - T - T - c M C M c o T t m c o 
en tn tn t n en en en t n t n in en 
V T V T V T t / T t / T V J XTT t r T t / T t / T t / T 

o r̂  
CD CD 

CO 
T- r-
" r-̂  
CM 

o o 
CD 
Tt 

CO . 
CM CD 

Tt O 00 -^ m T- CO 
O O CD C3> r^ 

00 o m 
P N; h-; 
c d c M ' ^ o d d T - r ^ c D o o ' ^ r ^ o m T - c D 
T - c M c o m h ^ o c s i T t r s - o o c o c o - ^ T t r n T -
e f t e f t e f t e f t e f t T - t - T - T - T - c M C M c o T t m o o 

eftefteftefteftefteftefteftefteft^ 

o o o o o o o o o o o o o o o o m o o o o m o o o o o o o o o o 
T- CM Tt m h- o CM Tt m ô  m̂  o_ o_ o_ m 
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-r-" CM' m" GO" T-" r-T CD CD m" CD 
e f t e f t e f t e f t T - T - c o c o r ^ o o 

t r * t r * t r * t r * t r * t r * 

trT trT trT t r r t / r t / r 

c M o o m c o c D m c M m c D 
p c M p p T - i p p o r -
cd cd CD CD Tt od d 
T- CD r^ CD T- CM CD 
T- -r- CM CD 00 CD m 
r r * r r * r r * r r* r r* t r * -
V J V J V T t / T t / T t / T _ 

o o> CD ^r- r* T- m 
o o ) CM CO T- m - ^ 

c d c d c M ^ c d i r i c d m c M 
T t C D C O C D T t h - C O C O O 
O r - O O O C O C D C D O O h -

T - c M m o o o r ^ c D r ^ c o c o 
e f t e f t e f t e f t T - T - c M c o r ^ o o 

t r* t r* t r* r r * t r * t r * 
VT t r y t r T tTT t / r V J 

O O O O O O O O O O O 
m o o o o o o o o o o r - m m o m o o o o o o 

o o o o o o o o o o o o o o o 
m r - - o m m o o m o o o o o 

T - T - c s i m o c M o o o m o 
T- T- CM CO m r^ o 

m m o m 
CM 

m m 
CM CM 

o 
m 

o o o o o o o o o 
m o o o o o o o o 

CM CM CO m o o m m^ 
T-" v " CM" CM' 

T - c M c o T t m c D r - o o o ) 2 ! l S ^ S 2 2 : ! 2 2 



o 
LU 
H 
< 
O 
0. 
3 

m CM 
u j ; : : 
a> o 
3 

0 
x : 
o 

CO 

CD c 
0 Q. 
CD to 
re 0 
Q- Q; 

<0 0 c 
Ui 
re 

•!-> 0 
C (0 
0 ro 

2 £ 
0 u 

CD CO 
<0 
0 
B'o 

>* 
cz 
ro 
Q . 

io 
^ ^ 

•2*UJ 
"9 CD 5 *=* ro T— 

c 
o 

ro 
Q. 

0 

o 
Q_ 

00 

o ro 

B CO 
>̂  ro 
roo 

0 

0 C Q 
CO "O 

CO 5 0 
— J:I to 

CL o 

E 3 5 E 
O _ ^ Q -

"-" ro = 

- "gin 
•^ § e Ci o E >. 0 S> 
^- CO ^ 

o 

CO 

o 
CM 

•CT 
0 
"co 
E 
CO 
UJ 
to 

x: 
c 
o 

CM 

0 
C 

o 
Z 

—r — 0 
ro to o 
3 .E c: 
o g> £ 
< . i ^ ci> 
CO " ^ 0 

£ d>t^ 
C C i -
o = 0 
2 u- S-
O "5 Q_ io 0 •S^ 
IllJ O- o 
Q h- S 

0 
i S CO 
7^ 0 

CO 
•CT 
0 
CO 

o 
cu 
o 

00 

3 

a 

2:? 
$ 5 
0 ;5^ 

s p s p s ^ s ^ s p S p s P s P s P s P s P s P s P s P sP s P 
CT^ © S ^ ^ ^ s ^ s ^ S ^S. ̂ S ^ s ^ S ^ S ^ S ^ S ^ S ^ s 

, ^ s m C D C D C D C D h " T t C M 0 0 C 0 0 0 C 0 C D C 0 T - O 
Q p C M T T p C M T t p p p C M I ^ p i ^ C M p p 

[ ^ c d c D c d c d T t T t T t c s i c d c d c M c d c M c d c s i c d 

11 ^ 

O 

Q 
I 

UJ 
I I 

LU 

O 

00 

^ T t T T O c o m T - C D T t C M m C M O C D C D C O 
p p p C M p c o c o c D o o c o c o K c o c i o o 
iri GO od od iri 
t - t - T - CM CO 
t r* t r * t r* t r* t r ^ 
t r r V T tTT t / T t / T 

C M T - m O C O C D C M T t O 
T t c o m m c D c o r ^ c D T t T -
eft eft T- CO m 00 CO o r-. T-

eft eft eft eft . ^ ^ " ^ ^^ 

CM 
iri 
r s 
Tt 
m" en t.n i n in rf\ VT trT t rT t rT t rT 

C M h ^ c o r s c o m T - o o o m o T t m c D 
C O C M C D O m O C M C M I ^ C M C D C M T - C O 
o CD m m CO 00 CO 
T - T - o CO m h " CO 
T - CM CO h - 00 CD T -
t r * t r* r r* t r* t n t n 
tTT t r T tTT V T V J t r r 

m r - T - CO CO m T t 
CM CM T - T - m CO m 

T-^ CD̂  m_ CD_ C0_ CO CD^ T t 
CM' m " CD" h - " o ~ CD ' m ' co" 
t f t e f t c f t T - c o c o r ^ o o m, rn e,n en en XrT trT VT trT t rT 

Tl- CO 
CD CO 

od 1 ^ 
CM T -
m Tt 
O " T - ' 
m h-

eft eft 

T - c o c D h " C O O O T t T t c o m c M m o o o c o 
T t c D C D o o m c M T i - T - c D c o o > m c o o o m T -
T t O CO CD T - CD 
CD O 00 O CM CO 
e f t CM CM r^ 00 CD 

t r * t r* t r * t r * tT*. V T V T V T V T V T 

O T t T - O C M C O C M C D O O C M 
m r ^ r - m o o r ^ r ^ O T - T ^ 
0 _ h.._ T - CO 0> CD OC) rs . T t CD 

CM" m" CD' r-" tsi" r '̂ co co' co" m 
e f t e f t C f t T - c M c o r - o o T t c o 

eft eft eft eft eft T- T -
€ft eft 

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o m m m o m o o o o o o o o o o o 
T-~ T-" in h-' o' m' o" m" o" o" o" o~ cd" o~ o' 

T - c M m c M o o o m o o o 
T - c M c o m r - o m o 

T-" T - ' CM" 

m m o m m m o o o o 
T - C M C M C M m O O O 

CM CM m 

o o o o o o 
o o o o o o 
o o m m o o 
1- ' -r-" CM' CM' m' m' 

^ c M c O T r m c D r - o o c D E i : £ : i ^ 2 : i 2 E 



o 
LU 
< 
O 
Q . 
3 

m CM 
I 

UJ 
^ ^ 
^ ^ 

B 
3 

•CT 
0 

SZ 
o 

CO 

U CO 

- § 
0 a. 
Ui CO 
ro 

Q. 
0 
Q: 
to 
tJ) 
0 

c 

> s 
c 
ro 

Is I" 
. o > u j 
"CT C D 

ro T— 
—̂ t J * 
0) 00 

£ | 
O "U 
>> ro 
roo 
0 

ro 
a . 
£ 
o 
O 

00 
•CT 

0 
0 55 o 

a . 
o 

0 
CO 

ro c CQ 
o Q_^^ 
CL c 

>s a? 
3 

o 

CL CO 

o 
CM 

•CT 
0 

ro 
£ 
CO 

UJ 
to 

CM 

CO 

_ - — 0 
ro to o 
3 E ^ 
o ;gj £ 
< *- 0 

X3 U i ^ 

§ J s 
2 L L g-
O ^ Q_ 

ro 0 ^ 
Q H ? 

I_I 

-> 
uT 
0 
C 
cn 
ro 

5 
CQ 
c 

J I 

o 
—J 

* - 0 
C CO 

er
ee

 
er

ea
 

X £ 

0 
»- to 
<5 ro 
o £ 
^ S 

^ 
•CT 
0 
CO 
o 
a 
o 1— 

Q. 

on 
^ . t 

c 0 
iZ. L . 
3 

o 

*-
o ^-_ sz 
55 0 ^ 
_i ^ 

4— 

o ^ 
© 5 
> Jn: 
a> S - . 
_ i 

d 
z 
0 

c 
^ 

Q 
LL 
II 

Q 
I 

UJ 
II 

u_ 

UJ 

sP sp sp S.P sP sp Sp sp sp sp sp sp sp sp sP sp v^ sP 
o ^ o ^ o * o"* o ^ o ^ o ^ o*" o ^ o ^ o*" o ^ o ^ o ^ o ^ o** o ^ o ^ 
m c M 0 > C D C D ' ^ - ^ - T t O 0 0 O 0 0 h * C D C D h * 0 > h s 
T - T - p C M p p p p p p p p T t p p p T t C D 
h - i r ^ m T t T t T t T t c s i c d c d c d c d c d c d c o c s i c d c M 

00 r- o CO m m CD 
CM p csj p p T- Tt 
isj T-̂  od i r i T-̂  CD d 
T- CM CM CO Tt CO a> 
t r* t r * t r * t r * t r* t r * t r * 
V r XrT V T V T V T V T V T 

CD 
O 

CM 
CO 

00 CO 
p T -

T-^ CD r-^ r*.̂  
m 1 - CO CD 
-<- CM CM CD 
eft eft &?̂  eft 

CD CM r^ CD 
CM T- CD CD 
cd CM r ^ CD 
CD CD T - <D 
CO T t CO CD 
co" o" r^ c> 

eft eft eft T- CM CM Tt 
eft eft eft «ft 

o 
T t 
d 
Tt 
co^ 

T- CM co' 

Csl 
r -
CD 
r-
C O 

C D 
G O 

Tt 
r^ 

T t 

o 
CD 
CO 

00 
Csl 

CD -r̂  cd rsi d 
m CM o m CD 
CM CO m 00 <j> 
rr* t n r n t n t n 
U J V J V T V T V T 

m 00 
CO o 

m 
oo 

CM 00 
00 00 

r^ T -

' CM' 

C O C O 
TT p 
m csi 
r - CD 
T t T t 

m" CD' 

T - T C 
CM h-
CD cd 
o m 
m m 
rs' oo" 

00 T -
T- i n 

t r * r r* t rt. r r* r r* _••_ t r y V T t / T V T t r T ^ 

CD 
CD 
CD 

CD" 
CO 

m 
CM 

CD 
m 
r -

CM 
CO 

T t 
CO o> 

CO 
CD 

CD CM 
T - m 
CO CO 

eft eft eft 

CM T t T -
OO CD T -
1 - CO r--
eft €ft eft eft ^ " 

eft 

CD m 
r- o 
h - 00 
o ~ T-" 
T - CM 
00 T t 

C D C D C O m C D C O O > r ^ T - C O T - C O C M m C O C M h - C D 
r s O > C D C M m O > C O c O O C D C O T t C D O O m c M C D C M 

T- CD oo CM 00 CM 
Tt CD 1^ CM T- T-
CM CM Tt GO CD r^ t r * t r* t n t n t r * -VJ VJ V J V T V T ___ 

C M T t C O T - C D C D T - O O C O O C O C D 
c D C M N - c M m c o T t T - m c o m c o 

^ o CO CM̂  CM oo m v-_ <D CD_ O0_ Tt_ 
T-" Csf m ' co" r^" rs." m" CD" m" o " o~ cd" 
€ f t e f t e f t e f t e f t T - c o h - h * m c D c o 

eft eft eft •(- CO CD r^ 
eft eft eft eft 

00 
o ' 
00 
CO 

h r : e ^-^ T- CM m 

o 

eft 

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o m o m o o o o o o o o o o o o o o 
m* o" o" o' o' o" o" o" o" o" 
r ^ o m o o o o o o o 
T - c M m o m o m o o 

r* o o o o 
T - CM CO m 

CM m r- o m 

OQ 

m m o m m o o o o o o o o o o o o o 
• r - c M C M m m o o o o o o o o o o o 

CM CM CM m o m o o CD cs o^ 
T-' CM" m" o" m" iri" o" 

1- CM CM m 

c s j c O T t m c D r . - o o o > 2 : i J i ! S 2 2 : 2 S t : £ 



o 
UJ 

Q 
0 . 
3 

m CM 

^z 
0 O 
3 

•CT 
0 

. C 
o 

CO 

00 

0 
CT) 
ro 

Q-

B .o 
"to c o 
cx 
to 
0 

Q : 
to 
to 
0 
d 

0 
c 
CTH 
re 

c to 
ro 
0 

CQ 
c 

JZ 
o 

ro a. 

O CO 
CO 

.9>LU 

"O CD 

TO T— 

O O Q. 2 

i i CO 
>s ro 
roo 

0 
x: 

o ^ 
to C 0 

• c o JO 

E ^ 2 
o -9 0-
O 

CO 

ro 
o 

d . 
>^ 

CO t o 

ro 
E C Q 

o 
CM 

CO E — 

- ^ •CT 

0 B 
3 

o 
ro 
E 
to 

UJ 
to 

• 4 - * 

c 
o 

CM 

0 

O 
Z 

— • = < » > 
TO CO O 
3 .E c: 
o B £ 

CO ^ 0 

o ^ QL 

id 0 -S 
"s; o- o 
Q H ? 

8 
0 u 

p- c 

0 

CO ro 
o £ 
b o 

CQ 
• o 
0 
CO 
o 
OJ 
o 

0 ^ 

sp sp sP sP sP sP sP s^ sP sp sP sp sp sP sP Cŷ  O^ ^ tf.- &^ tfs ̂  ^ ^ ^ ^ (Js ̂  ^ (Js 
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T-" CM' CO" V m" CD" r-* co" CD' O" CM" m' r**" o' m" 

T- 1- T- •*- CM CM 

o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o^ o_ o_ o_ o, o o o ô  o^ o_ o_ o_ o_ o 
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m_ o_ m_̂  ô  o_ o_ m 
T-" CM' CM" CO' Tt" m" tC 

o o o o o o o o o o o o o p p p 
d d d d d d d d d d d d d d d d 

cn 

o a c o T t m c o i ^ o o c D £ i : E ^ £ 2 2 : ! 2 £ 



Q 
UJ 

< a 
Q. 
3 

i A J 

in 
(1) 
3 

^ 
J -
O 

CO 

».M 

**-
o 

CM 

0 
CD 
re 
Q. 

<1) 
X3 
CO 

o 
CL 
to 
(1) 

Q: 
to 
to 
0 
c 

> s 

c: 
re CL 

ih
t C

om
 

L-
S

S
O

 

.S^LU 
_ J ' 
^ T t 
T3 CD 
c o TO ^ 

m 00 

5 ° 
21 

yt
on

 
as

e 

roo 

0 

H 

ris
on

 
m

m
er

) 
se

d 
B

ill
 

CQ 3 O 
CLCO O-

£ r 2 
o raO- Tt 
o 0 . r: ^ : r t p CD 
n= - ^ > CM 
CQ "ro = 
TO c C Q 

T
yp

i 
es

id
i 

irr
en

 

°^o 

•CT 

B 
TO £ 
to 
UJ 
to x: *-• c o 

CM 

"TO 
3 

"5 
< 
<J) 

•B 
"c o 
: i 
o 
to 

4 ~ i 

TO 
c 
CD 

O 
id) 
-E 

iZ 
^ 
0 
CL s,^ 

0 
C 
o z 
(1) 
o 
c 
£ 
0 
Q:: 
k -

0 
Q . 
ro Q-
•S 
o 
§ 

k j 

-o 
kJ" 
0 
c 
CT] 

"5 
5 
03 
c 
JZ 
o 

*^ 0 
c to 
0 ro 2 £ 
0 o 
^ S 

)̂  ^ 55 ro 
o £ 
Q ^ 

(5 
-Q 
0 
to 
o 
a 
o k -

CL 

m 
+-> 
c 0 
k l k . 
3 

o 

+-

o ^v — x: 
U ^ 
5 :S 
- J 

"o 
0 5 ^ 
? 2 0 -— - 1 

d 
z 
0 
c 
L l 

Q 
LL 
11 
O 

UJ 

O 

CQ 

sP sP sP sP 
tf^ P^ P^ tf** 
Tt Tt T- Tt 

CO Tt CM T- a> 
r ^ c d i r i T t T t T r - ^ c d c d c d o d c d c s i 

s P s P s P s P s P s P s ^ s P sP s P s P s P 
O^ O^ &^ O^ O^ O** O^ &*• O* O* O** O** 
C00)h-0>C0-^CDC00)0)C0O 
oocDt3>mr-T toomcMT-oo 
od Tt d 

m CD r*- CO T-
00 CD CM CO T -

T - T - r - C O ' t - T - T - T - T - T - ' r -
p m p p p p r - . T - ; p r . . r ^ 

c d c o T t T t i r i m c d r - ^ i ^ r ^ c D d c M T t r ^ ^ T t 
e f t e f t e f t e f t f e f t e f t c f t e f t t f t e f t t f t T - T - T - T - C M 

r n t.t!\ / A CA /lAi VT VT trT tTT VT 

O O O CO 00 
p p CM Tt p 
Tt d CO CO T-^ Csi 
CM CO T t CO 00 T -
w w v ^ w wv^ 

CMCDGOI^OOT-inOOCMT-m 
c D m c D c o m m c M C 3 > T t p m 

' d c M i r i c d c M o d c d m c d m 
T t c D c o t D m o c o r ^ G o c D 

/ j s f^ j f \ r r * r n r n r r * r n £ A e n t n 
xrr VT V T VT t / r v y t / y v y V T V T V T 

T - 0 0 T -
OO O CD 

IO T - CO CO r^ 
TT p p p p 
d d o d c d i r i c d T t m 
cMCMcoco r^ocom 
eftefteftefteft^T-T-T-T-T-cMCMcOTfm 

T t h - O T t r ^ T - O T t 
h - C D C M m o o m C M p 

' od cd h*' -r-̂  d CD d 
CO Tt t3> m cp cp 'jr r^ 

e n r n t r * r r * r n r r t r n t r * r r * t n , t n , t t T t t T V J t t T XrT x r r t t T V T t t T t t T t t T 

O O O O O O O O 
m o o o o m o o 

T- CM Tt m r̂  o CM 

o o o o o o o o 
o o o o o o o o 
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O- 0 Ŝ  CO 

o $ 
>s ro 
roo 
0 

kV ^ k k Sk.̂  

"^ ro = 

1 - CO ^ 

o 

1 
ro 
£ 

LU 
to 

P 
o 

CM 

ro 
3 

I 
to B 
p o 

B 
ro 
Q 

ro S 
c p 
:g>£ 
' ^ 0 
CT)a= 

2 CO 

o £ 
b g 

CQ 

•CT 

O 

cn 
+-» 

p 

3 

o 

0 g 

0 ==H 

11 

o 

(3 
I 

UJ 
II 
u. 

LU' 

o^ d ^ o** ^ ^ ^ 
m m CD o CO o 
CO CD CD h - CD •<-

h - . T t C M m C D C D h * O 0 0 O 
C M h ^ m c O O O C D T t C D T -

O h - m c O C O T t c O C O C M C O C O C O C M C O C M C O 

CO 
o 

rs 1^ T- CM CM CO 
CM CO m 

o o 
O T-

CD oo 
CM TT 

h -CDCDcncDcoh -mh-cDocoh* 
T - T - ' j - c M c O T t m o o m c D h - o o c o 
eftefteftCftefteftefteftT-cMcomco 

eft eft eft eft eft 

h- m CO 
00 CO 00 
i r i CD CD 
CO •«* m 
Tt -r- co_ 
T-" CM' CM" 
eft eft €ft 

h s h - T t c o m m c M C D 
m c D o c O T - c D T f o 
T-̂  o> CD t r i od d od 
00 CD m T- m o 

O C M C M m C O O h - h -

T- CM CO 00 CD 
eft eft eft eft eft 

Tt CD 
00 00 

CO m 
r^ 

O CO 
CD 
m 00 CO CO CM CO CO 

CO m o CM 
V- m h- CM 
^ CD CO o 

CM CO CD CM" CD' co" CO CM" iri 
6ft ̂  ^eft eft ^ CO Tt CO CD 

eft ^ eft eft eft eft 

O C M O O C O O C M C M T t 
c O ' i a - G o m h - C D c o c o 

T t o r - CM CO CO o> 
m m o o c M c D C D o o 
T t d c d c d ^ h - ' d o d c s i o d o d T - ^ 
c o m c o o o c M m c D C D c O T - c o h -
T- CM CO r^ CD O N- CM CM_ CD_ 0> O 
eft eft eft eft eft __"__•• jsg" jp" CQ T-" CD' CM" CM' CO 

eft eft eft eft eft 

m CD CO m 
Tt T - CM CD 
m^ CM CM T— 

" " o ' CO 
eft eft eft 

CM 
Tt 00 CD 
eft e^ eft 

o o 
m o 
r- m 

O O O O O O O O O O O 
O O O O O O O O O O O 
m o m o o o o o o o o 

O 
1 - ir- m h- o m m o o 

T- CM m o 

o o o 
o o o 
o o o 

m' o ' o" o" d" o" 
CM o o o m o 
T- CM CO m h - o 

m m o m m m o o o o o o o o o o 
T - c M C M C M m m o o o o o o o o 

C M C M c o m o o m m 
T-' T-" CM" CM" 

GÔ  
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o" o) r-' 
O T t CO 
T t T t m 
e f t Cft Cft 

hs CM 
o T t 

cd r̂  
CD o 
r^ T-
co' Tt" 
00 h -
m CD 
e f t e f t 

CM CO CO 

Tt p p 
iri Csi od 
m CO o 
CM h - CM 
CD' CD Tt" 
0> CD CD 
h - m CO 

* ^ T - " C M " 

Cft Cft 

C D T - c D T - i n T t C D T - ' ^ x - T t C D C M O O C O 
c M p c M p h - p T - p o o p m p T t p p 

d T t r - ^ c d c s i m - ^ c D T t h ^ m h ^ c d r ^ T - ^ 
T T T - O O C D C O O O O C D h - O O C D h - C M h - C O 
00_ CD_ O CD O CM GO CO O m CM h - T - p ^ O^ 
oi" GO" h-' h"" Tt' m' T-" CD" cd" h-' Tt" oo" T- ' O " O " 
C 0 I ^ T - ^ 0 5 l 0 O C 0 C 0 T - C D T t h - T r T -c f t c f t T - ^ T - c M c o c o T t m m c D h ^ m c o 

t r * r n r n t r * t r* t n r n t n r r t r r * t r * " r-XtT t rT tTT t rT XtT VT t r r t t T tTT VT VJ n t 

O O O O O O O O O O O O O O O 
O O O O O O O O O O O O O O O 
O O O O O O O O O O O O O O O 
o' o' o" o" o" o' o" o' o' o" o' o" o" o" o" 
O O O O O O O O O O O O O O O 
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m ĥ  o CM '̂  m o m o, o o m̂  

T-" -r-" T-" T-" CM" CM" CO' Tt' m" h*' 

p o o o o o o o o o p o p p o p 
d d d d d d d d d d d d d d d d 

c M c o T r m c o h - o o c D o T - CM CO T t m CD 



o 
UJ 

< 
o 
CL 
3 

m CM 
I 

UJ 
_ 0 
3 

•CT 
0 

. P 
O 

CO 

*.M 
T— 

o 
CO 

0 
CD 
TO 

Q. 

<1) 
S I 
to 
P 
o o. to 
0 
Q: 

TO 

h 
z. w 
^ ^ 

.5>LU 

"CT CD 

re T-

0) t o 

3 to 
>s re 
roo 
0 
.P 

^ 0 0 

to P 0 
•P ^ W 

£ TO 2 
o go. o> 
^ ^ t o 5 

g 000 

g S £ 
O 

•CT 
0 

4-> 

re 
£ 
"to 

UJ 
(Ji 

SZ 

CM 

re to o 
3 E ^ 
o .g) £ 
(O ' ^ 0 

£ d)tt: 

O "5 Q-

ro 0 -S 

Q H § 

kJ 

kJ" 
0 
P 
CT 

5 5 
CO 

c 
JZ 
o 

4^ 0 
c to 
0 ro 
2 £ 
0 o ^ S 

^ « 
re ro 
o £ 
3 o 

JE 

^ 
•CT 
0 
to 
o 
a 
o 1— 

CL 

m 
4-« 
P 
0 
1 -
L_ 
3 

o 

^4— 

o — _ x : 
> l 0 :5 
_J 

• « — 

o 
of 5: 2 0 ^ 
—I 

d 
z 
0 
p 
L l 

o 
LL 
11 

CD 

UJ 

s P s P s P ^ P s P s P s P s P s P s P s P s P s P s P s P s P 
Q V ^ S ^ S ^ S ^ S ^ S ^ S ^ S ^ S ^ S ^ S ^ S gs ̂ S ̂ S ̂ s 
T t o c o h s T t h s O O h - . h ^ T t c o o O T - T - T t m 
h s r ^ p p m p p m T t T t c M T - T - ; p p p 
d r ^ d T t - T t c d c d c d c d c d c d c d c d c d c s i c M 

CO 00 Tt 
Tt m 00 

C D T - C D O C M C O C D O O h - m c O T - m 
p p C M C D T t C D ' r - - « ^ N . p p C s i p 

c d c d c d ^ T t t r i i r i d d h ^ o d c D T - ^ c d d c M cfteftCfteftCfteft-efteftCftCftCftcftT- T- T- CM 
Cft eft eft Cft 

h * C D T r 0 0 0 0 C D O C M C M C D C M m C 0 C M T - T -
O O O O O O C M C O T t T t h - h - h - O O C D O 
c d d T t c s i d T - ^ d d d d d d d d d h * ^ 
T t m C O C D O T t C O O O O - ^ - C O T - C O C O C D T -

cftcftcfteftT-T-T-T-cMCMCMcocoTtmoo 
r r* t r * t r * t r * t r * J JS t r * t r* t r t r r t t r * r r * 
t t t V J t t T t t T t t T V J V T V T tTT tTT V J tTT 

o 

T-OOOCMh-COOOCDO-^OOCOCDOCD p T t C M h « ; T t p p p T t p C M p l ^ T - ; r s - p 
c D d d h - T - ^ i r i d c D o i c D d d i r i c d d T t 
c o T t c D o o o c o c o r - C D o m o m m m c D 
c f te f te f tC f tT-T-T-^T-cMCMcocOTtmr^ 

r ^ t r * t r * t r * t r t r r t r r * t r t r r t r r t r r * r r t 

VJ VJ VT *rT VJ xrr v r v^ v r V T V T V T 

o o o o o o o o o o o o o o o o m o o o o m o o o o o o o o o o 
T- CM Tt m h- o CM Tt m̂  ô  m̂  ô  ô  ô  m̂  
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-Ĵ  TO 0 < 
^ ^ ^ ^ to CO 

to r-
0 P 

>s 
P 

ro 

Is 
^ CO I w 

.O^UJ 

•g CD 

ro T-

0 00 

£ | 
B ifi 
>» ro 
roo 

0 

<DCQ 

S2"o ro 0) 

TO CL O 
O- 0 o . 
p • ^ p 
C O) —̂ 
O c Q- CD 

TO "Ooo 

Q. S c: 
> ^ 0 £ 

1~ CO ^ 

o 

o 
CM 

•CT 

B 
TO 

E 
"to 
UJ 
(O 

CM 

0 
TO to O 
3 . £ CZ 

"o o) £ 
< v- 0 
to ^ 0 
B b)Q:: 
p p k-
o = 0 

O "5 CL 

id 0 i£ 
"S; ^ o 

p 
0 

2 
0 
0. 

k_ 

ro 
o 
Q 

4— 

o 

1 
0 
-J 

o 
0 
> 0 
- J 

0 
to 
ro 
£ 
u 
p 

• • I 

0 
</i 
ro 
£ 
o 
_c 

(2 
T3 
0 
to 
o 
Q 
o £1 
Q. 

m 
4-» 
P 
0 
c. I _ 
3 

o 

^ , . p 

% 
^ 

§ 
^ 

d 
z 
0 
p 

Ll 

o 
LL 

11 

CD 

LU 

o 

CQ 

sp sp sP sP sp sp sp sp sP sP sP sP sP sp sP sP tfs ̂ s ^ ^s ^s ^s (JS ̂ s ^s ^s ^s ^s Q S ̂ S ̂  ^ 

o o h - o h - o c D m c M C D C D - ^ T t o m r ^ 
T - - p p o T - ; p p p T - h * m m c M p c M m 
h-^tr iTtcdcdcdcMcdcsicsicMCsicsicsicMCM 

•^h -h«CDC0h-mT- - r -CMCMCOTtCDCDT-
C M T - T - T - C O O t D h - T - C D C O m T - C O C O T t 

m h * h - C D C M C D ^ r - C M 
t - 1 - T - c M c o c o m h - T t 
t ^ . t r s t r t t r* t r* r r s t rs t r s 
V T V T V T V T V T tTT tTT XtT 

o m OO CD -^ m O) 
h* CO CM CO O Tt CO 
CM CO m h« CO CD m 

tn tn tn en t n 
V T V T V T VT V T 

CO 
00 

Csl 

o 
CD 
CO 

Tt Tt 
CM CO 

CM 

Tt 
Tt CM CD r-CD Tt O oo 

C M C M - < - C D C O C M 0 0 C M C O 
C M C O T t O O O C M C D C D O O 
e f t Cft e f t Cft ^ - ^ - ^ • - ^ - j Q 

r r t t r* j r* t ^ t r s 
VJ VJ XtT t tT t tT 

T- CM 
Cft Cft Cft 

C D C D C O C D O h ^ C D T t C M 

c M m c D T t m O T - T - ^ r ^ 

' T-' d T-: CM o i T t d 
h - T- CM CD m O 00 

o ^ Tt^ co^ 00^ h-_ m^ T-^ 

o ' co" T-" m" h-~ oo" co' 
T- T- CM CO Tt 00 o 
rr* t r* t r * J r t r n . t r s ^ ^ VJ t tT t t T t tT tTT VT ^ 

Cft 

h - h - CO o m T-

•r-; CD p p h- p 
T-̂  Csi tri h-̂  cd h-̂  
00 CD o m m CD 
o hs T- Tt̂  m m 
co' o ' m' CD" CO" O" 

e f t C f t C f t c f t e f t e f t ^ c M c O T t o o o 

CD 

m 
T t 

CM 

m 
oo 
CD 
o 
CO 

CM 
CM 

CO 
CD 
CO 

CM 
CD 
• f— 

N . 
CO 

eft eft eft Cft 

•c— 

CD 

CO 
CM 
O 

h -
CM 

m 
0 0 
T— 

-

h -
TT 

O 
CO 
o> 

00 
m 
—̂ 
m 
m 
r v i 

00 
TT 

m 
O) 
CO 
r n 

T— 

o 
T " 

o 
00 
/T4 

rr* r r* t r t t r * t n 
t rT V t t r t t tT VT Cft 

o 
o 
o 
m 
t — 

o 
o 
o 
m 
CM 

o 
o 
o 
o 
m 

o 
o 
o 
o 
o 

o 
o 
o 
m 
CM 

o 
o 
o 
o 
o 
CM 

o 
o 
o 
o 
o 
CO 

o 
o 
o 
o 
o 
m 

o 
o 
o 
o 
m 
r-

o 
o 
o 
o 
o 
o 

o o o o o o m o o o o o 
h* m m o m o 

T-~ •-" m" rs." o~ 

m m o m m m o o o o o o 
T - c M C M C M m m o o o o 

CM CM CO m 

o o o o 
o o o o 
o o m m̂  
T-" T-" CM" CM' 

T - c M c o T r m c D r - o o c D E i : ^ 2 2 2 2 



o 
UJ 

o 
CL 
3 

m 
UJ 
_ 0 
3 

•CT 
0 

S Z 
CJ 

CO 

CM 

s*-
O 

CO 

B 
j a 
to 

o 
0 CL 
CD to 

0 
p 
CT 
ro 

ro 
OL cc . 

to CQ 
^ p 
^ . p 
B o 

>-. 
p 
ro 
CL 

tC
o

m
 

-S
S

O
 

- c _j 
.55 LU 
_ l I 

"CT CD 
c 0 ro -^ 
i _ 1 
0 ) CO 

yt
on

 P
o 

as
e 

N
o:

 

roo 

0 
. P 
H 

so
n 

as
e 

ed
 B

ill
 

•p -c to 
ro Q- 0 

£ 0 2 
0 ^ C L 
^ " t / i 

CQ ro = 

T
yp

ic
al

 
S

ec
on

d 
irr

en
t 

B
i 

3 
0 

CD 

0 
CM 

•CT 
0 

ro 
£ 
"to 
LU 
to 
sz 
4-.> 
p 
0 

CM 

0 
ro 5 o Li_ 
3 E c: -

"G .O) £ 

CO ^ 0 

B u i ^ 

O ^ Q -

id 0 •^ 

Q I- 5 

c 
^ 
0 
X 

L -

re 
0 
3 

4— 
0 

0 

3 

4— 
0 

0 
> 0 
- J 

CI) 
CO 
re 
£ 
0 

B 

0 
CO 
re 
£ 
0 

_E 

Q5 
•CT 
0 
CO 
0 
a 
0 
k . 

Q-

S 
4—• 

c 
a) L_ 

^ 3 
0 

-—• 
JZ 

5 
w 

^ 
J ^ 

d 
z 
0 
p 

- J 

sp sp sp sp Sp Sp Sp sp sP sP sP sP sP sP sP sp 
o^ ^s o*" O^ O^ P^ o*" O^ O^ o^ O^ O^ O** o^ O** O** 
c o c D C D o o m c o - ^ C M m T t T t o m h ^ c o c D 
P ^ C M p T - ; C s I p T - C D m C M p C M m C M m 
h ^ m T t C M c d c d c d c M C M C M C M C M C M C s i C M C s i 

II 

CD 

LU 

CD 
m 
T t 

S 

h -
h -

iri 
0 
CM 

h -

r-: 
T -

r-
T— 

h ^ 
T— 

CD 
. { - . 

d 
CM 

CO 
CD 

Csi 
CO 

h " 
0 
CD 
CO 

i ^ — 

r-
[ Z 
h.. 

Cft Cft eft Cft Cft Cft 

r^ 
p 
T -
CO 
CO 

CO 
h s 
h.^ 
T— 

T t 

m 
T t 

m 
0 
O) 

eft eft eft eft 

00 
m 
d 
CD 
o_ 
T -

CD 

P 
• ^ 

CO 
CM_ 
^-

T t 

P 
d CO 
CD 
Csl" 

• ^ -

T— 

Csi 
T t 

CM 
CO 

iri 
CO 
CO 

CO 
m 
d 
CM 
m 

T t 

d 
00 
h -

^ C f t CftCft 

T t 
p 
' ^ 
T t 
CO 

co" 
Cft Cft eft Cft 

T t 
' ^ 
d 
o> 
CD_ 

^ 

T t 
0 0 

d 
CM 
CO 

CM 

T -

T t 
CJ> 
cr> 
00 

m" 
CO 

CD 
CO 

^ 
0 
CO 
T— 

CD 
CO 

iri 
T t 
c» 
T— 

^ 
T t 

CD 
00 
m 
CM' 

h s 
T t 

r-̂  
h s 
GO 

co' 

CM 
m 
m 
CD 

m" 
Cft Cft eft Cft eft 

T— 

m 
d CD 
N . 

h - ' 
^ 

00 
T t 
T -
• » — 

m 
00 ' 
00 

eft Cft eft Cft Cft 

h -
0 

T t 
a> 
co' 
0 
T -

h * 

T t 
o> 
m 
m' 
r̂  
.,--. 

_ 
0 

oi 
0 
00 

T t 
0 
CM 

Cft eft eft 

00 O CO CD m CM CO 
CM m CM CD CD CD 

CO CM 
00 T-

T- h~ m CD 
CO CM T - O 

Tt o CD m CM CO 
T- o h - CO O) m 

T- CO - ^ GO o T - m 
eft eft cft Cft • 

CD 
CM T- o CO m CD 
O CD O T- CO CO 
h - CO CO T - T t m 

f ' T-" CM" CO" T-" o~ m~ co" co' 
c f t c f t e f t c f t t - c M c O T t o o 

t r t t r t t r t t r* t r s t tT VJ tTT V J VT 

CD 
CO 

Tt 
o 
CD 

o" 
O 

O 
r^ 
d 

C D 
Tt 
cd 
Tt 
CD 
C3i" 
CD 

o 

^5^ eft eft 

o o o o o o o o o o o o o o o o 
O O O O O O O O O O O O O O O O 
m m m o m o o o o o o o o o o o 

T-" T-' m" h-" o" m" o" m" o ' o" cd o ' o ' o" o ' 
^ C s i m c M O O o m o o o 

T - c M c o m h * o m o 
T-" L " CM" 

m m o m m m o o o o o o o o o o 
T - C M C M C M m O O O O O O O O O 

CM CM m o o_ m_ m_ o o_ 
T-" T-" CM" CM" m" m" 

c M c o T t m c D r - o o o ) 2 ! I ^ S 2 3 : ! f 2 5 



o 
UJ 

< a 
CL 
3 

m CM 
I 

^ ^ 1 : - - 0, ; ^ 
_ 0 
3 

•CT 
0 

x : 
o 

CO 

CO 
p 

0 Q, 
CD to 
ro 0 
Q- OC 

to 
CO 
0 
p 

>» 
p 
ro CL 
£ 
o 

O 
4 . J 

. P 
O) 
L l 
•CT 
p 

ro 

i 
o 

CL 
P 
O 

ro 
Q 

0 
. p 
H 

O 
CO 
CO 

1 

_ J 
UJ 

1 

T t 
CD 
o 

GO 

o 
d 
z 
0 
to 
re 
O 

p 
o 
CO 

• p 

ro CL 

£ 
o 
O 

GO 

"ro 
o 
Q . 

1 -

0 
O 

0 
CO 

ro 
E 
k_ 
Q_ 

CQ 
"CT 
0 
to 
O 
CL 

2 
Q_ 

. 

> 
iS 
4 - t 

P 

£ 
1— 3 

o 

o> T ~ 
O 
CM 

• o 

re 
E 

4—* CO 
UJ 
(Ji 

B 
O 

CM 
- r -

"re 
3 

< 
CO 

4—» 

c 
o 

o 

ro 
c 
!o) 

o 
id) 
,c 
iZ 
M— 

o 

0 
p 
o 
Z 

s 

1 
ro 

Q-
id OJ •S 
"S o. o i5 >*> 
Q h- S 

kJ 
—> 
i S 
0 
P 

1 
CO 
p 

sz 
o 

^ 0 
c to 
0 re 2 £ 
0 o 
X JE 

0 
b to 
B CO 

o £ 
3 o 

.E 

i5 
"CT 
0 
to 
o 
a 
o k . 

CL 

m 
4 - » 

P 
0 
P 
^ 3 

o 

o ^ _ x: 
§J§ 
0^ ^ 
- J ^ 

««— 
o ^ 
1 ^ 5t -^ 0) s-.-
- i 

6 
z 
0 
P 
L l 

o 
IL 
II 

CD 

00 
m 
T t 

CD CM 

m o 
T t T f 

m CO 
T - CO 
CO CO 

CO 

o 
CO 

r-
CO 

cd 

r-
CsJ 

Csi 

UJ 

GO 

s ^ s P s p s P s p s p s p s P s P 
O^ O** O^ O^ O*" O^ O^ O^ O^ 
T - T - r s . i n o c D C D h ^ ^ 
h * o c D C D r ^ a > c 3 > c o h -

r-
CO 

0 0 m C D C O h - C O C D T - - . - C M C O C O T - 0 O m C M C O C M 
p r s . ' r - p o p m T - ; m p p p T t m p - < - ; p p 
m C D C D C M C D T t O C M C D O h " 
T - ^ C M C O C O C D C D T t O h - m 

T- CD CO CO ^ T t 
o OO m CD CO h^ * ^ fcN S ' J \ ' J M.,/ V.F/ S I \ ^ ^ | - ^ U J k . / »A^ * * J \ J J \ J 1 ^ t J 

e f t -c f t«^e f te f t€ f t c f tT -cMCMCDcomTtQocoh-co 
t n . £ A . t j n . £.n. - - - - • _ - _ " 
eft Cft Cft eft CM CO CM 0> m 00 

eft eft Cft T- T- CM CO 
Cft eft Cft Cft 

CM 
CO 

Csi 
CD 
CO 
Cft 

TT 
CD 

d Tt-
CO 

CM T t 
T - CM 

d h^ 
m r-T t CD 
e f t Cft 

N - m 
CO o 
d T^ 
CO m 
T t CD 

Cft Cft e f t 

o c D T t m r - c o c D c o m a > c o o o o c o T t 
p p C M p T - i p r n p ' ^ p O p T t h ^ T - ; 
c D c d c M i r i m d T - ^ d c M i r i r ^ d t - d h s i 
C D T - O h - C D C M C D O O O C M h - C D C O O O h * 
O C M C 4 ^ r s C O O O C M C O C O C D T t C D C O C O C D 
- L " t - ' CM" CM' CD" h - ' <D" CM' m " co" T t r-" co" r-" T - ' 
e f t e f t e f t e f t e f t c f t e f t c M T t C D C M T r c o r - . r - . 

C f t C f t C f t C M T t O O C D C O 
e f t e/> e f t Cft ^ ' 

Cft 

h - C M T - C D C D r - T t O O ) O O G O m C D O O C M 
C D C D T t C D O O O C D C O O T t T t T t c O C O C M 
d T t h ^ T t C O T - ^ d c D - L d c O T t h ^ C M C M 
c o r ^ c o o o m c M C D T t o o c o c M r ^ c D T - c M 
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T-' CM' CO' '̂ " m CC> h-" oo' CD* O' CM" m' h*' cd m 

T- T- T- T- CM CM 

O O O O O O O O O O O O O O O 
O O O O O O O O O O O O O O O 
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