Vail/Eagle Valley Capacitor Bank Sizing Study

October 17, 2022

A. Executive Summary

This study builds upon the previous studies that resulted in the 115kV line rebuilds for Circuits
No. 9254 and 9257 and the Avon-Gilman line build projects. Capacitive voltage support for the
study area was deemed necessary during these previous studies. In 2015, the Public Utilities
Commission of Colorado determined building of the Avon-Gilman line and adding a 45 MVAR
capacitor bank at Vail substation was in the ordinary course of business.

This follow-on study was conducted to determine updated requirements for capacitive voltage
support in an N-2 condition (loss of 115kV) in the Vail/Eagle Valley out to 2040. The N-2
condition would result in the loss of both 115kV lines from Wolcott to Beaver Creek West and
Vail substations. Holy Cross (HCE), a wholesale customer, services the loads from Avon, Beaver
Creek West, Vail, and Wolcott substations.

The study found under the N-2 condition (loss of 115 kV) a need for capacitive support of 15 to
25 MVAR for summer peak loads and 65 to 75 MVAR for winter peak loads. Capacitive support
under these scenarios restored the study area bus voltages to nominal operating levels (0.95 to
1.05). The N-0 condition, or normal operating condition, did not require capacitive support for
any of the study load scenarios.

Transmission Planning recommends a total capacity of 75 MVAR in differing step sizes, having a
minimum configuration of 25 MVAR, to be distributed between Beaver Creek West and Vail
substations. Capacitor bank location totals and step sizes are detailed below in the
Recommendation section. Distributing the total cap bank amount across the study area
provides more resiliency in case an event such as a wildfire removed service from one but not
both substations.

After sharing initial results with Transmission Operations, a loss of the 230 kV shared corridor to
Wolcott substation from both Foidel Creek and Cooley Mesa substations was suggested as a
supplemental study. The supplemental study makes the same assumptions as the original study
but does not remove any 115 kV lines in the study area and increases the 115 kV service
demand by adding the Wolcott load.

An additional 20 — 25 MVAR of capacitive voltage support would be required to support the
additional Wolcott load during heavy winter peak scenarios. This brings the total recommended
capacitive voltage support to 100 MVAR for the study area. Line overloads did occur with the
additional Wolcott load. To address the observed line overloads operational procedures may
need to be developed, which are outside the scope of this study.




B. Study Scope

The study was performed to determine the amount of capacitive support necessary to mitigate
voltage collapse in the Vail/Eagle Valley resulting from the loss of 115 kV transmission from or
at Wolcott Substation and closing of the normally open Avon-Gilman line. Losses include the
Wolcott-Beaver Creek West 115kV line (Circuit 8415) and Wolcott-Vail 115kV line (Circuit 8416).
The circuits are on separate 115kV structures; however, they are separated by approximately
100 to 200 feet and parallel for 9 miles.

This N-2 condition, “Loss of all Transmission lines on a common Right-of-Way” is considered an
Extreme Event [TPL-001-4, Table 1, Extreme Events, 2.b.]. A previous study of the same N-2
condition resulted in the decision to construct the Avon-Gilman 115kV line, uprating of 115 kV
Circuits No. 9254 and 9257, and determined a need for capacitive voltage support when the
Avon-Gilman line was closed. In 2015 the Public Utility Commission of Colorado found that the
Avon-Gilman line and a 45 MVAR cap bank at Vail was found to be in the ordinary course of
business through Decision No. C15-0590 and would not require a CPCN.

Continuing and projected economic development and resulting peak loads in the study area
indicated a need for an updated study.

This study focused on updating the total MVAR amount, increments, and possible locations of
the voltage support required when closing the Avon-Gilman line during an N-2 condition across
the loading conditions in the Vail/Eagle Valley.

Beyond the TPL-001-4 requirement, special consideration is being given to this condition for the
following reasons:

e Holy Cross (HCE) has expressed concern over the vulnerability and substantial likelihood
that such an N-2 condition could occur due to the location and configuration of Circuits
No. 8415 and 8416.

e The risk of an Extreme Event and resulting N-2 condition is abnormally high due to the
increased probability of wildfire, avalanche, and landslide and severity of the impact.

o Depending on the severity of the damage, an outage could remain for a
prolonged period, which would be exacerbated by the current lead time of
critical materials and challenging terrain.

e The Vail Valley is home to two world class ski resorts and is a major tourist destination.
A sustained outage would result in significant economic loss for the state economy and
attract international media attention depending on the season and time to restoration
to the N-0 condition.

e Xcel customers remain in, move to, and visit Colorado to take advantage of the unique
experiences this area provides.




C. Study Cases

The following WECC approved planning cases were used for the study:

2033 Heavy Winter 1
2033 Heavy Summer 1

These were used as the starting cases for the winter and summer peak scenarios,
respectively. The study area, Vail/Eagle Valley, is winter peaking.

To determine capacitive support for light load scenarios, the following study cases were
created:

2033 Light Winter case was developed by reducing conforming study area loads to 60%
of winter peak load demands in the study area

2033 Light Summer case was developed by reducing conforming study area loads to
60% of summer peak load demands in the study area.

Load forecasts used in the study area were developed internally and provided by Holy Cross
(HCE). The 2033 Heavy Winter 1 and Heavy Summer 1 cases were used for generation and
loading outside of the study area.

D. Study Assumptions

The following assumptions were used for the study:

The Avon-Gilman 115kV line is in-service and closed.

The Leadville—Climax and Climax-Robinson Rack-Gilman (Circuit No. 9257) line uprate is
in-service.

The Leadville-Robinson Rack (Circuit No. 9254) line uprate is in-service.

Pl data or forecasts were extrapolated to 2042 using a WECC approved 1% year-over-
year increase except for the industrial loads, 70281 Mayflower IN and 70114 Climax IN,
which are static or non-conforming.

The forecasted load data, provided by HCE, was capacitive for Beaver Creek West, Vail,
and Avon. The capacitive attribute of the loads is representative of extensive
underground conductor used to supply load demand.

The study area is winter peaking.

The N-2 conditions results in a sustained outage for Circuits No. 8415 and 8416 out of
Wolcott removing the lines from Wolcott to Beaver Creek West and Vail, respectively.
Beaver Creek West, Vail, and Avon will experience total loss of service until the new 115
kV Avon-Gilman line is closed, and the capacitor banks are energized.

An operational procedure for energizing the Avon-Gilman line is outside the scope of
this study.

After a single event resulting in a N-2 condition, restoration of Circuits No. 8415 and
8416 could take weeks to months, and the study area voltage levels will need to remain
between 0.95 to 1.05 pu.




= Siting a capacitor bank at Avon is unreasonable due to footprint constraints at and
around the facility.

E. Findings

= No line overloads observed in the N-0 and N-2 condition.
= Capacitive support of 15 to 25 MVAR for summer peak and 65 to 75 MVAR for winter
peak restored the study area bus voltages to between 0.95 to 1.05 pu for both the 2033
and 2042 case scenarios.
= The light load scenarios, 60% winter and 60% summer, did not require additional
capacitive support to maintain voltage levels between 0.97 to 1.03 pu in the study area.
= The total capacitive compensation, total MVAR, can be configured and distributed
between Beaver Creek West and Vail without materially reducing the effectiveness of
the total capacitive compensation
o The total amount of MVAR must meet peak demand
o The minimum amount of MVAR must be available
= The N-2 condition creates a radial line to Beaver Creek West and Vail resulting in a weak
system in the N-2 condition. After Avon-Gilman is energized, significant voltage swings
(>5%) were observed when switching in large increments of capacitive support.
o Mitigation of the observed large voltage swings can be addressed by decreasing
the step sizes to reach the total MVAR required.

F. Conclusion

Cap banks are not needed for the N-0 condition. Capacitive compensation is required to restore
the system to within normal operating voltage limits (0.95 — 1.05 pu) following a single-event
double-line contingency (N-2). A sustained outage will exist until the Avon-Gilman line is closed
and the capacitive compensation is energized. An unmitigated system without capacitive
compensation in heavily loaded scenarios resulted in voltage collapse in the study area when
the Avon-Gilman line was closed.

To maintain maximum operational flexibility and reliability during the single-event double-line
outage of Circuits No. 8415 and 8416 capacitive compensation of 65 -75 MVAR and 15 — 25
MVAR compensation is required across Beave Creek West and Vail for peak winter and summer
loads, respectively.

During a sustained outage, significant daily fluctuations are expected in the hourly load profile
for the area. Therefore, an automatic voltage control system is recommended to regulate the
voltage swings during the N-2 condition.

Step increments within the study area must be divisible to an extent that compensates for the
heavy winter versus heavy summer loading whether at one or multiple locations. Smaller step




sizes distributed across the three substations reduce the likelihood of introducing problematic
transients into the study area as the capacitive support is energized. Furthermore, if a wildfire
creates the N-2 condition and removes service to Vail or Beaver Creek West, cap banks at
multiple locations may allow the remaining substation to operate within voltage limits
depending on incremental sizing.

An EMTP analysis may be necessary to determine precise cap bank sizing, transient levels, and
operating procedures.

G. Recommendations

The alternative sizing and location recommendations are made due to the concern over
Sighting and Land Rights limitations at the substations. Smaller increments dispersed across the
study area are recommended if reasonable. Automatic voltage controllers (AVSO) to manage
switching operations during a sustained outage are recommended.

Preferred Solution (2-substation, expanded):
Total of 75 MVAR installed Cap Bank capacity throughout the Vail Valley in the following
configuration:

e 30 MVAR at Beaver Creek West in increments of 5,10, and 15 MVAR

e 30 MVAR at Vail in increments of 5,10, and 15 MVAR

e Additional 15 MVAR step at Beaver Creek West or Vail.

This solution sufficiently supports voltage drop across the Vail Valley. Reduced step size allows
for expanded operational flexibility and decreased rapid voltage swings due to the smaller step
sizes

Alternative 1 (2-Substation, consolidated):
A combined total of 75 MVAR at Beaver Creek West and Vail with multiple steps at one or both
locations. Examples:
e 50 MVAR at Beaver Creek West in increments of 5, 10, 15, and 20 MVAR
e 35 MVAR at Vail in increments of 10 and 25 MVAR
OR
e 50 MVAR at Beaver Creek West in increments of 20 and 30
e 25 MVAR single step at Vail

This alternative maintains operational flexibility and voltages in the study area, while reducing
the potential for large voltage swings when energizing the Cap Banks.

Alternative 2 (2-Substation, Single Step):
25 and 50 MVAR single-step cap banks at Beaver Creek West and Vail, the location of either
does not materially affect the compensation effectiveness.




This alternative address both the minimum and maximum sizing needed to support voltages in
the area; however, this alternative limits operational flexibility. Energizing cap banks of this
amount will likely produce large voltage swings and transients.

Planning Engineer: Adrian Horner
Adrian.E.Horner@xcelenergy.com

H. Supplemental Study

After analyzing the results for the initial N-2 condition, Transmission Operations suggested
Transmission Planning evaluate the capability of the original 75 MVAR recommended capacitive
voltage support if the 230 kV corridor to Wolcott was lost. The supplemental study removes
230 kV service to Wolcott and serves the Wolcott load via an intact 115 kV corridor from
Robinson Rack to Wolcott substations.

The addition of the Wolcott load extends the radial 115 kV corridor from Robinson Rack to
Wolcott by approximately 11 miles. Loss of both 230 kV circuits from Wolcott substation while
paralleling or after they diverge is reasonable due to wildfire risk.

Study Cases: same as above.

Study Assumptions:
e Total loss of 230kV service to Wolcott
o Loss of the 230kV Cooley Mesa - Wolcott (Circuit No. 5785)
o Loss of the 230kV Wolcott — Foidel Creek (Circuit No. 5813)
e 115kV service to Wolcott is intact
o Wolcott — Beaver Creek West (Circuit No. 8415) is intact
o Wolcott — Vail (Circuit No. 8416) is intact

e The Avon-Gilman 115kV line is in-service and closed.

e The Leadville-Climax and Climax-Robinson Rack-Gilman (Circuit No. 9257) line uprate is
in-service.

e The Leadville-Robinson Rack (Circuit No. 9254) line uprate is in-service.

e Pl data or forecasts were further extrapolated to 2042 using a WECC approved 1% year-
over-year increase except for the industrial loads 70281 Mayflower IN and 70114 Climax
IN, which are static or non-conforming.

e The forecasted load data provided by HCE was capacitive for Beaver Creek West, Vail,
Avon, and Wolcott. The capacitive attribute of the loads is representative of extensive
underground conductor used to supply load demand.

e The 2033 Heavy Summer 1 and 2033 Heavy Winter 1 load values were used for Wolcott

e The study area is winter peaking.

e Beaver Creek West, Vail, Avon, and Wolcott will experience total loss of service until the
115 kV Avon-Gilman line is closed, and the capacitor banks are energized.



mailto:Adrian.E.Horner@xcelenergy.com

e An operational procedure for energizing the Avon-Gilman line is outside the scope of
this study.

e After a single event resulting in a N-2 condition, restoration of Circuits No. 5785 and
5813 could take weeks to months, and the study area voltage levels will need to remain
between 0.95 to 1.05 pu.

e Siting a capacitor bank at Avon is unreasonable due to footprint constraints at and
around the facility.

e A capacitor bank was not placed at Wolcott

o Access to the cap bank would be lost during the 115kV N-2 condition
o Wolcott already operates at a higher normal operating voltage in the N-0
condition
o The two 20 MVAR (40 total) reactor on the 230kV Wolcott bus is off
Findings:
= Line overloads were observed in the N-2 condition during heavy winter loading.
o 110-113% Robinson Rack-Gilman 115kV line (Circuit No. 9257)
o 108 -112% Avon-Gilman 115kV line
o 91 -100% Climax-Mayflower 115kV line (Circuit No. 8174)

= (Capacitive support of 20 to 30 MVAR for summer peak and 85 to 95 MVAR for winter
peak restored the study area bus voltages to between 0.95 to 1.05 pu for both the 2033
and 2042 case scenarios depending on the forecasted data set.

= Capacitive support of 75 MVAR raised all bus voltages above 0.9 for all Heavy Winter
forecast scenarios

= The light load scenarios, 60% winter and 60% summer, required additional capacitive
support of 5to 15 MVAR and 45 to 55 MVAR, respectively, to maintain voltage levels
between 0.95 to 1.05 pu in the study area.

= The total capacitive compensation, total MVAR, can be configured and distributed
between Beaver Creek West and Vail without materially reducing the effectiveness of
the total capacitive compensation

o The total amount of MVAR must meet peak demand
o The minimum amount of MVAR must be available

= The N-2 230kV condition places Wolcott, Vail, and Beaver Creek West on a ring at the
end of a radial line from Robinson Rack to Avon resulting in a weak system in the N-2
condition. After Gilma-Avon is energized, significant voltage swings (>5%) are observed
when switching in large increments of capacitive support during peak loading.

Recommendations:

An additional 20 to 25 MVAR of capacitive voltage support distributed proportionately across
the previously recommended 115 kV N-2 solutions would likely provide sufficient voltage
support for the additional Wolcott load during the Heavy Winter scenarios. Depending on the
system conditions during an N-2 event, operational procedures may need to be developed to
address the observed line overloads. This additional 25 MVAR compensation for the additional




Wolcott load results in 100 MVAR to restore the study area bus voltages to between 0.95 and
1.05 pu and provides for further economic development beyond the WECC approved
assumption of 1% year-over-year for the study area.

Please reference the map, diagrams, and photos of the study area and substations below.
Additionally, cumulative and substation specific load totals are available at the end of the
document for each forecast scenario.




I. Appendix

Study Area:




115kV N-2 Slider Diagram

N-2 Condition. L8416 and L8415 outage. NO Gilman - Avon closed.
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Forecasted Load Totals

To determine the appropriate total and incremental step sizes required within the study area
multiple load forecasts were used to attempt to decrease forecasting error. Loads within the
study area were extrapolated to 2042 from Pl data, base case values, and PSCo load forecasts
for PSCo owned substations. HCE provided load forecasts were used for Beaver Creek West,
Avon, and Vail substations. Base case 2033 (33HW1 and 33HS1) winter and summer peaking
values were used for generation and loads at substations outside of the study area and were
not forecasted beyond 2033. The substations and their load values are stated in the load
specific tables 2 through 5 below.

Table 1
Scenario Total Load

Ideal Range (MVAR)[P (MW) [Q (MVAR)
33HS1 - w/o line upgrades 5 15 173.49 3.27
33HS1 - w/ line upgrades 5 15 173.49 3.27
33HS1 - 2042 Pl Data 15 25 128.94 26.70
33HS1 - 2042 Pl Data w/ HCE Forecast 15 25 161.29 6.49
33HS1 - 2042 Load Forecast 5 15 189.57 7.67
33HS1 - 60% 2042 Pl Data 0 0 77.36 16.02
33HS1 - 60% 2042 Pl Data w/ HCE Forecast 0 0 96.77 3.89
33HS1- 60% 2042 Load Forecast 0 0 113.80 3.42
33HW1 - w/o line upgrades 55 65 233.61 11.78
33HW1 - w/ line upgrades 55 65 233.61 11.78
33HW1 - 2042 Pl Data 25 35 256.80 7.34
33HW1 - 2042 Pl Data w/ HCE Forecast 60 70 324.29 -12.78
33HW1 - 2042 Load Forecast from 33HW1 65 75 250.78 11.35
33HW1 - 60% 2042 Pl Data 0 10 154.32 4.46
33HW1 - 60% 2042 Pl Data w/ HCE Foreca 0 0 194.57 -7.67
33HW1 - 60% 2042 Load Forecast from 33H 20 30 150.47 6.81




Table 2

Base Case Loads

33HW1 33HS1

Bus No. BusName  kV ID P (MW) Q(MVAR) P(MW) Q(MVAR)
115 HC 43.08 4.53 22.24 -6.30)
115 HC 22.13 -1.27 11.26 -1.56)
115 HC 42.18 -5.91 21.42 -10.26|
115 P1 1.44 0.21 1.47 0.42
115 P1 6.74 -2.30 6.89 -4.36)
115 P2 1.38 -0.16 1.41 -0.13
115 P1 1.48 -0.36 1.51 -0.86)
115 P2 3.13 -0.65 3.20 3.36)
115 P1 9.11 1.32 9.29 1.34
115 P1 5.87 0.20 5.99 1.14
230 P3 9.79 0.90 10.00 6.94
230 P4 0.67 0.45 0.68 0.25
230 P1 6.93 -0.03 7.07 -1.03
230 P2 8.23 1.81 8.40 0.36)
230 P3 8.37 0.19 8.54 -0.85
230 P1 8.56 -3.49 8.73 -2.27|
230 P1 4.14 -0.09 4.22 0.68|
107.39 -2.64 54.91 -18.12

126.22 14.43 118.58 21.39

Table 3
2042 Load Forecast from Pl Data
Winter 60% Winter Summer 60% Summer

Bus No. BusName kv ID P(MW) Q(MVAR) P(MW) Q(MVAR) P(MW) Q(MVAR) P(MW) Q(MVAR)
115 HC 19.61 2.84 11.77 1.71 11.87 2.92 7.12 1.75
115 HC 22.17 1.79 13.30 1.08 12.66 1.69 7.60 1.02
115 HC 12.87 1.51 7.72 0.90 7.46 1.63 4.48 0.98|
115 P1 0.61 -0.05 0.37 -0.03 0.35 -0.07 0.21 -0.04]
115 P1 14.19 -3.55 8.51 -2.13 1.76 1.76 1.06 1.06)
115 P2 1.80 -0.36 1.08 -0.22 0.95 -0.36 0.57 -0.22]
115 P1 3.64 -0.47 2.19 -0.28 2.01 -0.38 1.20 -0.23
115 P2 7.55 2.13 4.53 1.28 4.57 2.39 2.74 1.43
115 P1 20.09 -2.44 12.05 -1.46 10.95 -2.16 6.57 -1.30
115 P1 6.40 -0.31 3.84 -0.19 4.96 -0.59 2.98 -0.35]
230 P3 27.74 1.98 16.64 1.19 4.80 -2.63 2.88 -1.58
230 P4 1.21 -0.79 0.73 -0.48 1.25 -0.81 0.75 -0.48|
230 P1 12.72 0.73 7.63 0.44 5.13 1.02 3.08 0.61
230 P2 12.41 -2.03 7.45 -1.22 3.39 -0.32 2.03 -0.19
230 P3 26.76 0.58 16.06 0.35 13.26 2.40 7.96 1.44
230 P1 17.55 -5.05 10.53 -3.03 9.00 4.87 5.40 2.92
230 P1 9.30 0.52 5.58 0.31 4.40 0.76 2.64 0.46|
54.66 6.14 32.79 3.69 31.99 6.24 19.20 3.74

202.15 1.19( 121.53 0.78 96.95 20.46 58.17 12.28




Table 4

2042 Load Forecast from Pl data with HCE Forecast

Winter 60% Winter Summer 60% Summer

Bus No. Bus Name kv ID P (MW) Q(MVAR) P(MW) Q(MVAR) P(MW) Q(MVAR) P(MW) Q(MVAR)
115 HC 48.99 -3.88 29.39 -2.33 26.15 -3.88 15.69 -2.33
115 HC 25.31 -3.26 15.19 -1.96 13.21 -3.26 7.93 -1.96
115 HC 47.84 -6.83 28.70 -4.10 24.98 -6.83 14.99 -4.10|
115 P1 -0.61 -0.05 -0.37 -0.03 -0.35 -0.07 -0.21 -0.04
115 P1 -14.19 -3.55 -8.51 -2.13 -1.76 1.76 -1.06 1.06
115 P2 -1.80 -0.36 -1.08 -0.22 -0.95 -0.36 -0.57 -0.22
115 P1 -3.64 -0.47 -2.19 -0.28 -2.01 -0.38 -1.20 -0.23
115 P2 -7.55 2.13 -4.53 1.28 -4.57 2.39 -2.74 1.43
115 P1 -20.09 -2.44] -12.05 -1.46 -10.95 -2.16 -6.57 -1.30
115 P1 -6.40 -0.31 -3.84 -0.19 -4.96 -0.59 -2.98 -0.35
230 P3 -27.74 1.98 -16.64 1.19 -4.80 -2.63 -2.88 -1.58
230 P4 -1.21 -0.79 -0.73 -0.48 -1.25 -0.81 -0.75 -0.48
230 P1 -12.72 0.73 -7.63 0.44 -5.13 1.02 -3.08 0.61)
230 P2 -12.41 -2.03 -7.45 -1.22 -3.39 -0.32 -2.03 -0.19
230 P3 -26.76 0.58 -16.06 0.35 -13.26 2.40 -7.96 1.44
230 P1 -17.55 -5.05 -10.53 -3.03 -9.00 4.87 -5.40 2.92
230 P1 -9.30 0.52 -5.58 0.31 -4.40 0.76 -2.64 0.46|
122.14 -13.98 73.28 -8.39 64.34 -13.98 38.60 -8.39

202.15 1.19 121.29 0.72 96.95 20.46 58.17 12.28

Table 5
2042 Forecast from 33HW1 2042 Forecast from Load Tool

Winter 60% Winter Summer 60% Summer

BusNo. BusName  kV ID P(MW) Q(MVAR) P(MW) Q(MVAR) P(MW) Q(MVAR) P(MW) Q(MVAR)
115 HC 47.11 4.95 28.27 2.97 26.15 -3.88 15.69 -2.33
115 HC 24.20 -1.38 14.52 -0.83 13.21 -3.26] 7.93 -1.96
115 HC 46.13 -6.46 27.68 -3.88 24.98 -6.83| 14.99 -4.10
115 P1 1.58 0.23 0.95 0.14] 1.61 0.46| 0.97 0.26
115 P1 7.37 -2.52 4.42 -1.51 7.53 -4.78| 4.51 -3.04
115 P2 1.51 -0.17 0.90 -0.10 1.54 -0.14 0.92 -0.09
115 P1 1.61 -0.39 0.97 -0.23 1.65 -0.94] 0.99 -0.57
115 P2 3.43 -0.71 2.06 -0.42 3.50 3.67 2.10 2.16
115 P1 9.96 1.44 5.98 0.87 10.16 1.46| 6.09 0.71
115 P1 6.42 0.22 3.85 0.13 6.55 1.24] 3.93 0.68
230 P3 10.70 0.99 6.42 0.59 10.93 7.58| 6.55 4.29
230 P4 0.73 0.49 0.44 0.30 0.75 0.27 0.45 0.16
230 P1 7.58 -0.03 4.55 -0.02 7.74 -1.13| 4.64 -0.76
230 P2 9.00 1.97 5.40 1.18 9.19 0.39] 5.51 0.14
230 P3 9.15 0.21 5.49 0.12 9.15 -0.94( 5.60 -0.70
230 P1 9.36 -3.81 5.62 -2.29 9.55 -2.49( 5.73 -1.62
230 P1 4.53 -0.10| 2.72 -0.06 4.62 0.74( 2.77 0.43

117.45 -2.89 70.47 -1.74] 64.34 -13.98 38.60 -8.39

133.33 14.24 80.00 8.54| 125.23 21.65 75.20 11.81




