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Dear Ms. Gillis:

Re:  FortisBC Energy Utilities* (“FEU”) 2012 and 2013 Revenue Requirements and
Natural Gas Rates Application

Response to the British Columbia Utilities Commission (“BCUC” or the
“Commission”) Information Request (“IR”) No. 2 (Exhibit B-17)

Attachment 97.1

On May 4, 2011, the FEU filed the Application as referenced above. On August 19, 2011, in
accordance with the amended Regulatory Timetable in Commission Order No. G-129-11, the
FEU submitted their response to BCUC IR No. 2.

Attached please find Attachment 97.1 which is referred to in the response to BCUC IR
2.97.1, and was inadvertently omitted with the submission of Exhibit B-17.

If there are any questions regarding the attached, please contact the undersigned.

Yours very truly,

on behalf of the FORTISBC ENERGY UTILITIES
Original signed:
Diane Roy

Attachment

cc (e-mail only): Registered Parties

! Comprised of FortisBC Energy Inc. (“FEI"), FortisBC Energy Inc. Fort Nelson Service Area (“Fort
Nelson”), FortisBC Energy (Whistler) Inc. (“FEW?”), and FortisBC Energy (Vancouver Island) Inc.
(“FEVI")
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PRAGMATH)C

Effluent energy recovery and dryers gas saving project
Review of the mill’s project concept of May 20, 2010

Andrew,

Here are my comments on the proposed concept.

Based on the simulation results | obtain (updated with no LCR project), the specified L1/2 warm
water exchanger heating temperature is higher than what is required to achieve your objectives,
and the effluent flows indicated on the sketch appear a little bit low (you show 7500 I/min and |

use 8200 I/min).

The table below summarizes the results.

No. description gas savings, GJ/hr gas savings net gas
savings

summer winter GJlyr k$lyr

1 Scenario 1 8.80 9.90 70686 726

Maximum use of existing dryers coils is obtained with no modification to the dryers;

All glycol and steam coils are fully open on all dryers;

All air bypass and cooling air heating are off on all dryers;

The existing glycol heater using the reboiler steam is also open and receives any reboiler excess steam;
Effluent HEX is replaced by a new one (hamed HEX2) with the same capacity;

Old Blue is replaced by a new HEX1 and has 30% more capacity;

L3 excess P2 pressate water is used for P1 bleaching chemicals;

L3 fresh water used for P1 and P2 bleaching is replaced by HEX1 preheated water;

Install reboiler clean steam pressure control on dryer 3 steam coils and/or reboiler steam glycol heater
Effluent T: 43.0 deg. C summer, 47.1 deg. C winter

HEX1 size ("Old Blue") estimated at 43 m2, HEX2 at 155 m2 X 2

With the LCR project, HEX area estimates were: HEX1 50m2, HEX2 2X 156 m2

2 Scenario 2 9.30 11.40 78246 804
Enough steam is available to use the glycol heater to its full capacity of 4300 kg/hr in winter conditions
Effluent T: 40.6 deg. C summer, 44.2 deg. C winter

HEX1 size ("Old Blue") estimated at 90 m2, HEX2 unchanged

With the LCR project, HEX area estimates were: HEX1 101 m2, HEX2 2X 156 m2

Option 1

Two options are shown. The first option has a gas saving potential of 70700 GJ/yr and consists of
the typical actions already presented in the past, updated with the corrected warm water balances
(corrections made on the warm water temperature on February) and no low consistency refining
project. With option 1, you recover enough heat to fully use the existing dryers’ steam coils and
glycol coils. To achieve this target, you need to heat L1/2 warm water to 52 deg. C (as shown on
the sketch) and L3 warm water to 35 deg. C (here you heat more water than actually to supply the
L3 bleaching needs, thus more energy is recovered despite the same water temperature than the
current operation).
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Option 2

You can further maximize the savings by generating enough reboiler’s excess steam to use the
existing glycol heater to its maximum capacity. This option 2 has a saving potential of 78200
GJ/yr and you fully use all existing equipment to maximize the savings without any modification
to the dryers coils. The additional amount of savings obtained is rather small since the steam sent
to the existing glycol heater has a low recovery efficiency. This is because, if you remember, the
reboiler steam will displace some of the atmospheric steam actually used to heat the glycol. With
option 2, you need to heat L3 warm water at 46 deg. C. This option is interesting because it opens
the door to more options for the future. First, on the economic standpoint, the cost of the
additional exchanger area should have a good marginal payback estimated at 2 yrs. Second, you
have 4300 kg/hr of reboiler steam available (the steam sent to the glycol heater) that can be used
in a more efficient way if you ever decide to bring more efficient changes to the existing dryers
steam coils as proposed in the past (like replacing the glycol coils by steam coils). Furthermore,
the sizes of the HEX obtained should be enough to perform well if you ever decide to implement
LCR on lines 1/2. With the LCR project, the estimated required area were 101 m2 for HEX1
(Old Blue) and 2x156 m2 for HEX 2 (effluents hex). For this option 2, the area required are 90
m2 for HEX1 (Old Blue) and the same value for HEX2. The difference is small. If you include
some safety margin in your specifications (I usually use +15% on the flows but you know better
than me the actual fluctuations met in your process), these exchangers will likely have the
required capacity if a LCR project is ever implemented later on L1/2.

For option 2, the final combined effluent T obtained is 41 deg. C, which is lower than the 43 deg.
C obtained with option 1. This is another advantage.

If you further increase the warm water preheating T with larger exchangers, you won’t have users
for the additional heat recovered and you will exhaust more steam to the atmosphere. It will be an
energy displacement where you take more energy from the effluent and loose more steam energy.
It could however be a good alternative if you plan to modify/add steam coils to the dryers as
already examined in the past, but on the short term, you would not get any payback from the
additional expense.

In any case, if some extra capacity must be added with a LCR project, it will be needed for the L3
warm water production. You will need to install a new exchanger in series with the existing one,
the overall pressure drop will increase significantly and you will likely need to replace some
pumps on the effluent and/or fresh water sides.

The following figures, based on option 2, show you the recommended specifications for your
project. | have used a setup similar to your sketch to ease your evaluation. | also show some
suggestions for the control of the network. The basic idea is to maintain the same cooled effluent
T after their exchangers. This will minimize their overall sizes and costs and will maximize their
energy recovery in operation. For your design, | suggest you add a safety factor to the flows, at
least +10%. Please remember that the simulation takes into account the impact of the many
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modifications that compose option 2, and the temperatures and flows obtained will differ from
the current operations. Using the “current operation” base case simulation results already sent in
the past will help you see the difference and allow you to check if the base case figures were still
a good representation of your current operations.

Finally, a general comment. Any increase of the specified dP across the HEX would be very
beneficial to reduce their size, cost and fouling rate. You can increase the impeller size of the
existing pumps or calculate the allowable pressure drop using a higher design opening of a
control valve (ex. 75% instead of 50%), or install an ASD that would likely have a good payback
with some financial help from BC Hydro.

Gaeétan Noél, M.Sc.Eng.
Pragmathic Inc.

S:\GaslInc\Services\Finance & Reg Affairs\Reg Affairs\BCUC\Rev Req & PBR\2012-2013\IRs\IR2\BCUC IR2 Attachment 97.1 (not filed)\97.1 Attachment Heat

Exchanger Pragmathic Report May 2010.doc 3



R EEEEEEEEEEETEEET

PRAGMATH)C

reboiler L3 water
mu water
0 r1LE M0 STES [ I ]
Old Blue replacement
Combined
Effluents ' , :
E D L PO AL AR 133 RECLLEE flow split with
:I]l."H-I]IJ."I]."SlB ,-', : TV walve
0 ITCE 0 RS ! *» to get equal T after
' & both HEX sites
“":: 0 r2eE 0 F13 5
] IR E=T R I ]
= =M e » L1/2 water
= = 0291 S0 £33
----- T E
E [ R L Y L] D1 FEETEM
@ = : _ [ri : to KROFTA

b (3-3.5 deg. C loss)

03232 1o rct

20 p=i dP on all HEX sides/passes )
recommended -

@I 338 m2 total area
DFINLE M4

pulpfligquid: bdmtd £ lfmin S cons. fdeg. C -

031560 FHik

0301850 F52 4

0 Fe036F0 Fi3s

to L1/2 needs

OPTION 2 - WINTER CONDITIONS

S:\GaslInc\Services\Finance & Reg Affairs\Reg Affairs\BCUC\Rev Req & PBR\2012-2013\IRs\IR2\BCUC IR2 Attachment 97.1 (not filed)\97.1 Attachment Heat Exchanger Pragmathic Report May 2010.doc 4



e EEEEEEEEEEEEEEEEL |

PRAGMATH)C

reboiler L3 water
mu water
0 48 50 F771 02363 S0 IS
Old Blue replacement
Combined
Effluents ' , :
E D‘ L% P OATEI L3S RE R flonwe split with
0143840 101771 i : T e
0 FIETE 0 SR T ! ES * to get equal T after
' = both HEX sites
=
= 0 FITE S0 133
= = 05563 50 013 3
= e b A » L1/52 water
= = [
™
----- ™ =
@ Py 0 FI0T5 S0 4G 4 lﬁllurﬂ 01 FEE05 10 F43 4 ta KROFTA,
e |
i (3-3.5 deq. C loss)
0 3032 50 (TR
20 p=i dP on all HEX sides/passes )
recomrmended - 0TI IS 4

0S80 F0 S0 S

@I 338 mZ total area

pulpiliguid: bdmitd Flfmin fcons. fdeg. C

LURK L R N IR R AT T

to L1/2 needs

OPTION 2 - SUMMER CONDITIONS

S:\GaslInc\Services\Finance & Reg Affairs\Reg Affairs\BCUC\Rev Req & PBR\2012-2013\IRs\IR2\BCUC IR2 Attachment 97.1 (not filed)\97.1 Attachment Heat Exchanger Pragmathic Report May 2010.doc 5



L 1/2 Water L 3 Water L 1/2 Water L 3 Water
Cold Medium Tin= 13 degC Cold Medium Tin = 13 degC Tin= 13 degC Cold Medium Tin = 13 degC Tin = 13 degC
Tout = 38 degC Tout=  55.0 degC Tout=  38.0 degC Tout=  52.0 degC Tout=  35.0 degC
Flow Rate = 7,800 LPM = 468 m3/h Flow Rate = 4,500 LPM Flow Rate= 3,300 LPM Flow Rate = 4,500 LPM Flow Rate= 3,300 LPM
270 m3/h 198 m3/h 270 m3/h 198 m3/h
Hot Medium Tin= 84 degC Hot Medium Tin = 84 degC Tin= 84 degC Hot Medium Tin = 84 degC Tin = 84 degC
Tout = 55 degC Tout= 40.8 degC Tout=  38.7 degC Tout= 43.9 degC Tout= 60.4 degC
Flow Rate = 8,500 LPM = 510 m3/h Flow Rate= 5,000 LPM Flow Rate = 3,500 LPM Flow Rate= 5,000 LPM Flow Rate = 3,500 LPM
300 m3/h 210 m3/h 300 m3/h 210 m3/h
Effluent Discharge Temperature = 40 degC Effluent Discharge Temperature = 51 degC
EXISTING PROPOSED PROPOSED
per explained on the E-mail Message per explained on the report by Pragmathic
L 1/2 Water L 1/2 Water
Veffluent = 510 m3/h l EFFLUENT Veffluent = 510 m3/h Veffluent= 300.0 m3/h 1 EFFLUENT Veffluent = 300 m3/h Veffluent= 300.0 m3/h 1 EFFLUENT Veffluent= 300.0 m3/h
Teffluent 1 = 84.0 degC pave=| 1,045 1,045 (lkg/m3 Teffluent 2 = 57.2 degC Teffluent 1 = 84.0 degC pave= 1,049 1,049 |[kg/m3 Teffluent 2 = 40.8 degC Teffluent 1 = 84.0 degC pave=, 1,048 1,048 (lkg/m3 Teffluent 2 = 43.9 degC
Teffluent 1 = 357.2 degK Cpave =|| 3.477 3.477  |[kJ/kgK Teffluent 2 = 330.4 degK Teffluent1=  357.2 degK Cpave = 3.445 3.445  |[kd/kgK Teffluent 2 = 313.9 degK Teffluent1=  357.2 degK Cpave = 3.451 3.451 |[kJ/kgK Teffluent 2 = 317.0 degK
p effluent 1 = 1,035 kg/m3 OK p effluent 2 = 1,054 kg/m3 peffluent1= 1,035 kg/m3 OK p effluent 2 = 1,063 kg/m3 peffluent1= 1,035 kg/m3 OK p effluent 2 = 1,062 kg/m3
Cp effluent 1 = 3.528 kJ/kgK SHELL & TUBE HEX Cp effluent 2 = 3.425 kJ/kgK Cpeffluent1 = 3.528 kJ/kgK [MAKE-UP WATER HEX - HT Cp effluent 2 = 3.361 kJ/kgK Cpeffluent1 =  3.528 kJ/kgK [MAKE-UP WATER HEX - HT Cp effluent 2 = 3.373 kJ/kgK
Qavailable = -13,786 |kw | oavailable = -13,017 [kw [|oavailable = -12,094 [[kw
Qactual = -13,786 kW Qactual = -13,017 kW Qactual = -12,094 kW
M water = 464,278 kg/h M water = 467,543 kg/h M water = 266,128 kg/h M water = 269,736 kg/h M water = 266,476 kg/h M water = 269,736 kg/h
V water = 468.0 m3/h V water = 468.0 m3/h V water = 270.0 m3/h V water = 270.0 m3/h V water = 270.0 m3/h V water = 270.0 m3/h
T water 2 = 38.6 degC pave= 996 996 kg/m3 T water 1 = 13.0 degC T water 2 = 55.0 degC pave= 992 992 kg/m3 T water 1 = 13.0 degC T water 2 = 52.0 degC pave= 993 993 kg/m3 T water 1 = 13.0 degC
T2 water 2 = 311.8 degK Cpave = 4.154 4.154 JkJ/kgK T2 water 1 = 286.2 degK T2 water2= 328.2 degK Cpave = 4.164 4.164 JkJ/kgK T2 water 1 = 286.2 degK T2 water2= 325.2 degK Cpave = 4.162 4.162 JkJ/kgK T2 water 1 = 286.2 degK
p water 2 = 992 kg/m3 OK pwater 1 = 999 kg/m3 p water 2 = 986 kg/m3 OK pwater 1= 999 kg/m3 p water 2 = 987 kg/m3 OK pwater 1 = 999 kg/m3
Cp water 2 = 4.168 kJ/kgK l WATER Cp water 1= 4.141 kJ/kgK Cp water2= 4.188 kJ/kgK l WATER t Cp water1= 4.141 kJ/kgK Cp water 2= 4.184 kJ/kgK l WATER Cp water1= 4.141 kJ/kgK
52 wkslyr 52 wkslyr 52 wkslyr
7 days/wk 7 days/wk 7 days/wk
24 hr/day 24 hr/day 24 hr/day
Annual Hours of Operation = 8,736 hrslyr Annual Hours of Operation = 8,736 hrs/yr Annual Hours of Operation = 8,736 hrs/yr
Energy TRANSFERRED = 433,572 GJlyr Energy TRANSFERRED = 409,367 GJ/yr Energy TRANSFERRED = 380,367 GJ/yr
L 3 Water L 3 Water
Veffluent= 210.0 m3/h l EFFLUENT Veffluent = 210.0 m3/h Veffluent= 210.0 m3/h 1 EFFLUENT Veffluent = 210.0 m3/h
Teffluent1 = 84.0 degC pave= 1,050 1,050 |(kg/m3 Teffluent 2 = 38.7 degC Teffluent1 = 84.0 degC pave= 1,044 1,044 (lkg/m3 Teffluent 2 = 60.4 degC
Teffluent1=  357.2 degK Cpave = 3.441 3.441 ||kJ/kgK Teffluent 2 = 311.8 degK Teffluent1=  357.2 degK Cpave = 3.483 3.483 |[kJ/kgK Teffluent 2 = 333.5 degK
peffluent1= 1,035 kg/m3 OK p effluent 2 = 1,064 kg/m3 peffluent1= 1,035 kg/m3 OK p effluent 2 = 1,052 kg/m3
Cpeffluent1 = 3.528 kJ/kgK [MAKE-UP WATER HEX - HT Cp effluent 2 = 3.353 kJ/kgK Cpeffluent1 = 3.528 kJ/kgK [MAKE-UP WATER HEX - HT Cp effluent 2 = 3.437 kJ/kgK
[ Qavailable = -9,555 [lkw [ Qavailable = -5,005 [[kw
Qactual = -9,555 kW Qactual = -5,005 kW
M water = 195,157 kg/h M water = 197,807 kg/h M water = 196,663 kg/h M water = 197,807 kg/h
V water=  198.0 m3/h V water = 198.0 m3/h V water=  198.0 m3/h V water = 198.0 m3/h
T water 2 = 55.0 degC pave= 992 992 kg/m3 T water 1 = 13.0 degC T water 2 = 35.0 degC pave= 996 996 kg/m3 T water 1 = 13.0 degC
T2 water2= 328.2 degK Cpave = 4.164 4.164 JkJ/kgK T2 water 1 = 286.2 degK T2 water2= 308.2 degK Cpave = 4.152 4.152 JkJ/kgK T2 water 1 = 286.2 degK
p water 2 = 986 kg/m3 OK p water 1 = 999 kg/m3 p water 2 = 993 kg/m3 OK p water 1 = 999 kg/m3
Cp water 2= 4.188 kJ/kgK ' WATER t Cp water 1= 4.141 kJ/kgK Cp water2= 4.164 kJ/kgK ' WATER Cp water 1 = 4.141 kJ/kgK
52 wksl/yr 52 wkslyr
7 days/wk 7 days/wk
24 hr/day 24 hr/day
Annual Hours of Operation = 8,736 hrslyr Annual Hours of Operation = 8,736 hrslyr
Energy TRANSFERRED = 300,492 GJlyr Energy TRANSFERRED = 157,401 GJlyr
Total Energy RECOVERED = 433,572 GJlyr Total Energy RECOVERED = 709,859 GJ/yr Total Energy RECOVERED = 537,767 GJlyr
Veffluent = 510 m3/h EFFLUENT Veffluent = 510 m3/h Veffluent = 570 m3/h l EFFLUENT Veffluent = 570 m3/h Veffluent = 570 m3/h l EFFLUENT Veffluent = 570 m3/h
Teffluent 1 = 32.5 degC 1,061 1,061 [fkg/m3 Teffluent 2 = 57.2 degC 0.0 Teffluent 1 = 32.5 degC pave= 1,066 1,066 |[kg/m3 Teffluent 2 = 39.9 degC 0.0 Teffluent 1 = 32.5 degC pave= 1,063 1,063 [[kg/m3 Teffluent 2 = 50.7 degC
Teffluent 1 = 305.7 degkK 3.377 3.377 |[kJ/kgK Teffluent 2 = 330.4 degk Teffluent1=  305.7 degK Cpave = 3.344 3.344 ||kJ/kgK Teffluent 2 = 313.1 degK Teffluent1=  305.7 degK Cpave = 3.365 3.365 |[kJ/kgK Teffluent 2 = 323.8 degK
p effluent 1 = 1,067 kg/m3 OK p effluent 2 = 1,054 kg/m3 peffluent1= 1,067 kg/m3 OK p effluent 2 = 1,064 kg/m3 peffluent1= 1,067 kg/m3 OK p effluent 2 = 1,058 kg/m3
Cp effluent 1 = 3.329 kJ/kgK | Cp effluent 2 = 3.425 k/kgK Cpeffluent1=  3.329 kJ/kgK " Cpeffluent2=  3.358 kJ/kgK Cpeffluent1=  3.329 kJ/kgK Cpeffluent2= 3.400 kd/kgK
Qavailable = 12,536 [[kW Qavailable = 4,181 [[kwW available = 10,293 [[kW
12,536 4,181 10,293

Energy to be Removed from Effluent prior to Discharging =

394,250 GJlyr

Energy to be Removed from Effluent prior to Discharging =

131,493 GJlyr

Energy to be Removed from Effluent prior to Discharging =

323,701 GJlyr



Some common used thermal properties for water:
Density at 4°C - 1,000 kg/m®
Freezing temperature - 0°C
Boiling temperature - 100 °C
Latent heat of melting - 334 kJ/kg
Latent heat of evaporation - 2,270 kJ/kg

Critical temperature - 380 - 386 °C

Critical pressure - 23.520 kN/m?
Specific heat capacity water - 4.187 kJ/kgK
Specific heat capacity ice - 2.108 kJ/kgK

Specific heat capacity water vapor - 1.996 kJ/kgK
Thermal expansion from 4 °C to 100 °C - 4.2x10°2

Thermal pro

perties of water:

Temperature Absolute Density Specific  |Specific Heat]  Specific Dynamic Kinematic Expansion Specific Prantl's no
Pressure Volume Entrophy Viscosity Viscosity Coefficient Enthalpy
deg C kN/m2 kg/m3 m3/kg x 10-3|  (kJ/kgK) (kJ/kgK) (Centipoise) | (m2/s)x106 | x103 (I/K) (kJ/kg)
0 0.60 1000 100 4.217 0.000 1.780 1.792 -0.07 0.0 13.67
5 0.90 1000 100 4.204 0.075 1.520 21.0
10 1.20 1000 100 4.193 0.150 1.310 1.304 0.088 41.9 9.47
15 1.70 999 100 4.186 0.223 1.140 62.9
20 2.30 998 100 4.182 0.296 1.000 1.004 0.207 83.8 7.01
25 3.20 997 100 4.181 0.367 0.890 104.8
30 4.30 996 100 4.179 0.438 0.798 0.801 0.303 125.7 5.43
35 5.60 994 101 4.178 0.505 0.719 146.7
40 7.70 991 101 4.179 0.581 0.653 0.658 0.385 167.6 4.34
45 9.60 990 101 4.181 0.637 0.596 188.6
50 12.50 988 101 4.182 0.707 0.547 0.553 0.457 209.6 3.56
55 15.70 986 101 4.183 0.767 0.504 230.5
60 20.00 980 102 4.185 0.832 0.467 0.474 0.523 251.5 2.99
65 25.00 979 102 4.188 0.893 0.434 272.4
70 31.30 978 102 4.190 0.966 0.404 0.413 0.585 293.4 2.56
75 38.60 975 103 4.194 1.016 0.378 314.3
80 47.50 971 103 4.197 1.076 0.355 0.365 0.643 335.3 2.23
85 57.80 969 103 4.203 1.134 0.334 356.2
90 70.00 962 104 4.205 1.192 0.314 0.326 0.698 377.2 1.96
95 84.50 962 104 4.213 1.250 0.297 398.1
100 101.33 962 104 4.216 1.307 0.281 0.295 0.752 419.1 1.75
105 121.00 955 105 4.226 1.382 0.267 440.2
110 143.00 951 105 4.233 1.418 0.253 461.3
115 169.00 947 106 4.240 1.473 0.241 482.5
120 199.00 943 106 4.240 1.527 0.230 0.249 0.86 503.7 1.45
941.320 4.246
125 228.00 939 106 4.254 1.565 0.221 524.3
130 270.00 935 107 4.270 1.635 0.212 546.3
135 313.00 931 107 4.280 1.687 0.204 567.7
140 361.00 926 108 4.290 1.739 0.196 0.215 0.975 588.7 1.25
924.320 4.294 597.646
145 416.00 922 108 4.300 1.790 0.190 610.0
150 477.00 918 109 4.310 1.842 0.185 631.8
155 543.00 912 110 4.335 1.892 0.180 653.8
160 618.00 907 110 4.350 1.942 0.174 0.189 1.098 674.5 1.09
904.000 4.358
165 701.00 902 111 4.364 1.992 0.169 697.3
170 792.00 897 111 4.380 2.041 0.163 718.1
175 890.00 893 112 4.389 2.090 0.158 739.8
180 1,000.00 887 113 4.420 2.138 0.153 0.17 1.233 763.1 0.98
185 1,120.00 882 113 4.444 2.187 0.149 785.3
879.600 4.450
190 1,260.00 876 114 4.460 2.236 0.145 807.5
195 1,400.00 870 115 4.404 2.282 0.141 829.9
200 1,550.00 863 116 4.497 2.329 0.138 0.158 1.392 851.7 0.92
220 0.149 1.597 0.88
225 2,550.00 834 120 4.648 2.569 0.121 966.8
240 0.142 1.862 0.87
250 3,990.00 800 125 4.867 2.797 0.110 1087.0
260 0.137 2.21 0.87
275 5,950.00 756 132 5.202 3.022 0.097 1211.0
300 8,600.00 714 140 5.769 3.256 0.090 1345.0
325 12,130.00 654 153 6.861 3.501 0.079 1494.0
350 16,540.00 575 174 10.100 3.781 0.065 1672.0
360 18,680.00 526 190 14.600 3.921 0.058 1764.0




FRANSEN

engineering

think long term

Client: Quesnel River Pulp Company
Project: Heat Exchanger Equipment & Piping Upgrade

ESTIMATE DETAIL REPORT
25-Aug-10

Accuracy: Grade 20

Revision: Final

File: 210121
Budget Cost Description Man Hours Direct Contractor Labour and Grand Total
Item Code Purchase Purchase Overhead CDN $
DIRECT COSTS
500 - O CIVIL/STRUCTURAL 154 $ 72371 $ 9074 | $ 16,812
600 - O MECHANICAL & EQUIPMENT 86 $ 580 [ $ 8179 | $ 943,539
700 - O PIPING 3,627 $ 143922 | $ 234575 | $ 378,497
1000 - O ELECTRICAL / INSTRUMENTATION $ 360,584
1300 - O SCAFFOLDING 2,000 $ 2,000
1400 - O EQUIPMENT RENTALS 2,100 $ 2,100
INDIRECT COSTS
1200 - O SAFETY AND SUPPORT
1500 - O SURVEYING
1600 - O CONSUMABLES
1700 - O NDE
1800 - O SITE FACILITIES
1900 - O ESCALATION
2000 - O SITE CLEANUP
2100 - O PERMITTING
2200 - O ENVIRONMENTAL ASSESSMENT
2300 - O FREIGHT
2400 - O TEMPORARY CONSTRUCTION POWER

Fransen Engineering Ltd.

510 - 550 Victoria Street, Prince George, BC V2L 2K1

Rev Final

lof1l




FRANSEN

engineering

think long term

ESTIMATE DETAIL REPORT

25-Aug-10
Client: Quesnel River Pulp Company Accuracy: Grade 20
Project: Heat Exchanger Equipment & Piping Upgrade Revision: Final
File: 210121
Budget Cost Description Man Hours Direct Contractor Labour and Grand Total
Item Code Purchase Purchase Overhead CDN $
2500 - O TRAINING
2600 - O QUALITY ASSURANCE/QUALITY CONTROL
2700 - O PROJECT/CONSTRUCTION MANAGEMENT
100 - O ENGINEERING $ 86,769
TOTAL DIRECT COSTS $ 1,703,531
TOTAL INDIRECT COSTS $ 86,769
SUBTOTAL $ 1,790,300
CONTINGENCY (CIVIL, MECH, PIPING; 10%) 133,816
CONTINGENCY (E & |; 17.9%) 73,287
TOTAL PROJECT BUDGET $ 1,997,403

Fransen Engineering Ltd.

510 - 550 Victoria Street, Prince George, BC V2L 2K1

Rev Final
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FRANSE N | think long term ESTIMATE DETAIL REPORT
engineering 25-Aug-10
Client: Quesnel River Pulp Company Accuracy: Grade 20
Project: Heat Exchanger Equipment & Piping Upgrade Revision: Final
File: 210121
ENGINEERING Labour Rate N/A $/hour
Budget Cost Description Direct Contractor Labor and Grand Total
Iltem Code Purchase Purchase Overhead CDN $
100 - O ENGINEERING
100 - 1 Class 20 Engineering Estimate, Civil, Mechanical, Piping $ 37,800 | $ -1$ -
2 Grade 20 Engineering Estimate, E & | $ 48,969
TOTAL ENGINEERING COSTS $ 86,769 | $ -1% -1 $ 86,769

Fransen Engineering Ltd.
510 - 550 Victoria Street, Prince George, BC V2L 2K1 Rev Final 3o0f 11




F RA N S E N think long term
engineering
Client: Quesnel River Pulp Company
Project:  Heat Exchanger Equipment & Piping Upgrade
File: 210121

ESTIMATE DETAIL REPORT
25-Aug-10

Accuracy: Grade 20

Revision: Final

CIVIL/STRUCTURAL | Labour Rate 50.00  $hour |
Cost Description Quantity | Units|Labour Total Lbr |Labour rate | Total Labour Materials Total Grand Total
Code (Hrs/unit) Hours ($/Unit) $ Cost ($/Unit) Materials CDN $

Inc 15% Productivity
Structural Equipment
1 Spiral Heat Exchangers 631-325; 631-326
Dimensions : 55" Dia. x 79" long
HX Pedestals (2) 25 m 20.000 50.00| $ 1,000 | $ 28751 $ 550 | $ 1375 | $ 4,250
Rebar 80 Kg/m3 200.0( kg 0.007 1.30( $ 0% 75 1% 419 740 | $ 815
Anchor Bolts 3/4" diameter cast-in-place (16) 8.0] ea 0.400 3.20| $ 20 [ $ 184 | $ 50 [$ 400 | $ 584
2 Spiral Heat Exchangers 643-191; 643-192
Dimensions : 58" Dia. x 99" long
HX Pedestals (2) 33| m® 20.000 66.00| $ 1,000 | $ 3,795 | $ 550 | $ 1815 | $ 5,610
Rebar 80 Kg/m3 264.0( kg 0.007 1.72( $ 0% 9 |$ 41% 977 [ $ 1,075
Anchor Bolts 3/4" diameter cast-in-place (16) 8.0] ea 0.400 3.20| $ 20 [ $ 184 | $ 50 [$ 400 | $ 584
3 Pump 633-198
Pump pad dimensions: 2400 x 860 x 600
Place and finish Concrete 11 m® 20.000 22.00| $ 1,150 | $ 1,455 | $ 550 | $ 605 [ $ 2,060
Rebar 80 Kg/m3 88.0] kg 0.007 057( $ 0% 381 $ 419 326 | $ 363
Anchor Bolts 3/4" diameter cast-in-place (16) 4.0] ea 0.400 1.60| $ 23| $ 106 | $ 50 | $ 200 [ $ 306
Grout Pump Base 1.0 lot 4.000 4.00( $ 58 [$ 2651 $ 400 | $ 400 | $ 665
4 Demolish Existing HEX Pads 8.0| ea 8.000 64.00( $ -1 $ -1 $ -8 -1$ -
Remove debris 1.0| lot $ 500
TOTAL DIRECT COSTS $ 154 |1 $ 3272 | $ 9,074 | $ 2211 | $ 72371 % 16,812

Fransen Engineering Ltd.
510 - 550 Victoria Street, Prince George, BC V2L 2K1

Rev Final
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FRANSEN

think long term

ESTIMATE DETAIL REPORT

engineering 25-Aug-10
Client: Quesnel River Pulp Company Accuracy: Grade 20
Project: Heat Exchanger Equipment & Piping Upgrade Revision: Final
File: 210121
MECHANICAL | Labour Rate 65.00 $/hour
Cost Description Quantity | Units [Labour Total Lbr ([Labour rate | Total Labour Materials Total Grand Total
Code (Hrs/unit) Hours ($/Unit) $ Cost ($/Unit) Materials CDN $
Inc 15% Productivity
Mechanical Equipment
1 Spiral Heat Exchangers 631-325; 631-326
Purchase Capital Equipment Package $412,800
Rig and lift heat exchangers onto bases 2.0| ea 4.000 8.00| $ 260 | $ 598 [ $ -1$ -1 $ 598
Shim and level bases and bolt in place 2.0] ea 4.000 8.00| $ 260 | $ 598 [ $ 10| $ 20 $ 618
Build formwork and grout bases 2.0| ea 6.000 12.00( $ 390 | $ 897 [ $ 100 [ $ 200 [ $ 1,097
2 Spiral Heat Exchangers 643-191; 643-192
Purchase Capital Equipment Package $499,200
Rig and lift heat exchangers onto bases 2.0] ea 4.000 8.00| $ 260 | $ 598 [ $ -1$ -1 $ 598
Shim and level bases and bolt in place 2.0| ea 4.000 8.00| $ 260 [ $ 508 | $ 10 $ 20 $ 618
Build formwork and grout bases 2.0| ea 6.000 12.00| $ 390 | $ 897 1| $ 100 | $ 200 | $ 1,097
3 Pump 633-198
Purchase Capital Equipment Package $22,780
Purchase motor for above (in elec package)
Purchace coupling for above 1| ea $ 1,750 $ 1,750
Rig and lift pump onto bases 1.0 ea 4.000 4.00( $ 260 | $ 299 [ $ -1$ -1 $ 299
Shim and level base and bolt in place 1.0| ea 4.000 4.00| $ 260 [ $ 299 | $ 10 $ 10| $ 309
Build formwork and grout base 1.0 ea 4.000 4.00( $ 260 | $ 299 [ $ 100 [ $ 100 | $ 399
Fit motor to pump 1.0| ea 2.000 2.00| $ 130 | $ 150 | $ -1 $ -1 $ 150
Align motor and coupling 1.0 ea 4.000 4.00( $ 260 | $ 299 [ $ 30[$ 30| $ 329
4 Demolish AC Ducting and Blank Off 1.0] lot 12.000 12.00| $ 780 | $ 897 $ -1$ 897
TOTAL DIRECT COSTS $ 86| $ 3,770 | $ 8,179 | $ 360 | $ 580 $943,539

Fransen Engineering Ltd.
510 - 550 Victoria Street, Prince George, BC V2L 2K1

Rev Final




FRANSEN

engineering

| think long term

ESTIMATE DETAIL REPORT

25-Aug-10

Client: Quesnel River Pulp Company Accuracy: Grade 20
Project: Heat Exchanger Equipment & Piping Upgrade Revision: Einal
File: 210121
PIPING Labour Rate 65.00 $/hour ‘l
Budget Cost Description Size Unit | Hours | Quantity | Unit| Total Unit Cost Contractor Labor and Grand Total
Item Code Hours Purchase Overhead CDN $
QRP Heat Exchanger
633-196 to 643-191 Pipe 316Lss 11ga 250 mm 0.35 86| If 30.1 85.00| $ 7310 | $ 1957 | $ 9,267
Elbow 90@ 316L 11ga 250 mm 0 7] ea 0 117.00| $ 819 $ -1 $ 819
Tee 90¢ 316L 11ga 250 mm 0 0| ea 0 155.00| $ -1 3 -13$ B
Flg 150# Vanstone T316 & MS B/U Flg 250 mm 0 16| ea 0 95.00| $ 1520 | $ -1 $ 1,520
Bolt & Gasket Set 250 mm 1.68 16| ea | 26.88 62.00| $ 992 | $ 1747 | $ 2,739
Supports 250 mm 4 1| lot 4 1,350.00| $ 1350 | $ 260 | $ 1,610
Valves gate 250 mm 5 2| ea 10 2,399.00| $ 4798 | $ 650 | $ 5,448
Valves check 250 mm 10 1| ea 10 $ -1$ 650 | $ 650
Weld Field 250 mm 9.6 30| ea 288 $ 18,720 | $ 18,720
643-191 to 643-192 Pipe 316Lss 11ga 250 mm 0.35 86| If 30.1 85.00| $ 7310 | $ 1957 | $ 9,267
Elbow 90@ 316L 11lga 250 mm 0 7] ea 0 117.00| $ 819 $ -1 $ 819
Tee 90¢ 316L 11ga 250 mm 0 0| ea 0 155.00| $ -1 3 -3 B
Flg 150# Vanstone T316 & MS B/U Flg 250 mm 0 7] ea 0 95.00| $ 665 | $ -1$ 665
Bolt & Gasket Set 250 mm 1.68 7| ea | 11.76 62.00| $ 434 | $ 764 | $ 1,198
Supports 250 mm 4 1| lot 4 1,350.00| $ 1350 | $ 260 | $ 1,610
Valves gate 250 mm 5 0| ea 0 2,399.00| $ -1 3 -3 -
Valves check 250 mm 10 0| ea 0 $ -1 $ -1$ -
Weld Field 250 mm 9.6 17| ea | 163.2 $ 10,608 | $ 10,608
643-192 to Tie in @ E51 & S52 Pipe 316Lss 11ga 250 mm 0.35 170| If 59.5 85.00| $ 14,450 | $ 3,868 | $ 18,318
Elbow 90@ 316L 11lga 250 mm 0 10| ea 0 117.00| $ 1,170 | $ -1 $ 1,170
Tee 90¢ 316L 11ga 250 mm 0 0| ea 0 155.00| $ -1 3 -3 B
Flg 150# Vanstone T316 & MS B/U Flg 250 mm 0 5| ea 0 95.00| $ 475 | $ -1$ 475
Bolt & Gasket Set 250 mm 1.68 5| ea 8.4 62.00| $ 310 | $ 546 | $ 856
Supports 250 mm 4 3| lot 12 1,350.00| $ 4,050 [ $ 780 | $ 4,830
Valves gate 250 mm 5 0| ea 0 2,399.00| $ -1 3 -3 -
Valves check 250 mm 10 0| ea 0 $ -1 $ -1$ -
Weld Field 250 mm 9.6 31| ea 297.6 $ 19,344 | $ 19,344
Tie in @ 691-181 to 633-195 (tank) Pipe 316Lss 11ga 250 mm 0.35 48| If 16.8 85.00| $ 4,080 | $ 1,092 | $ 5,172
Elbow 90@ 316L 11lga 250 mm 0 6| ea 0 117.00| $ 702 | $ -1 $ 702
Tee 90¢ 316L 11ga 250 mm 0 0| ea 0 155.00| $ -1 $ -1 -
Flg 150# Vanstone T316 & MS B/U Flg 250 mm 0 4| ea 0 95.00| $ 380 | $ -1 $ 380
Bolt & Gasket Set 250 mm 1.68 4| ea 6.72 62.00| $ 248 | $ 437 | $ 685
Supports 250 mm 4 1| lot 4 1,350.00| $ 1,350 | $ 260 | $ 1,610
Valves gate 250 mm 5 1| ea 5 2,399.00| $ 2399 | $ 325 | $ 2,724
Valves check 250 mm 10 1| ea 10 $ -3 650 | $ 650
Weld Field 250 mm 9.6 19| ea 182.4 $ 11,856 | $ 11,856
693-181 to 633-195 (tank) Pipe 316Lss 11ga 250 mm 0.35 138| If 48.3 85.00| $ 11,730 | $ 3140 | $ 14,870
Elbow 90@ 316L 11lga 250 mm 0 11| ea 0 117.00| $ 1287 | $ -1 $ 1,287
Tee 90¢ 316L 11ga 250 mm 0 0| ea 0 155.00| $ -1 $ -1 -
Flg 150# Vanstone T316 & MS B/U Flg 250 mm 0 4| ea 0 95.00| $ 380 | $ -1 $ 380
Bolt & Gasket Set 250 mm 1.68 4| ea 6.72 62.00| $ 248 | $ 437 | $ 685
Supports 250 mm 4 3| lot 12 1,350.00| $ 1,350 | $ 780 | $ 2,130
Valves gate 250 mm 5 1| ea 5 2,399.00| $ 2399 | $ 325 | $ 2,724
Valves check 250 mm 10 0| ea 0 $ -3 -13 -




FRANSEN | think long term

engineering

ESTIMATE DETAIL REPORT
25-Aug-10

Client: Quesnel River Pulp Company Accuracy: Grade 20

Project: Heat Exchanger Equipment & Piping Upgrade Revision: Final
File: 210121

PIPING Labour Rate 65.00 $/hour ‘l

Budget Cost Description Size Unit | Hours | Quantity | Unit| Total Unit Cost Contractor Labor and Grand Total

Item Code Hours Purchase Overhead CDN $

Weld Field 250 mm 9.6 33| ea 316.8 $ 20,592 | $ 20,592

Tie in @ 691-181 to 633-195 (tank) Pipe 316Lss 11ga 250 mm 0.35 76| |If 26.6 85.00| $ 6,460 | $ 1,729 | $ 8,189

Elbow 909 316L 11ga 250 mm 0 6| ea 0 117.00| $ 702 | $ -13$ 702

Tee 909 316L 11ga 250 mm 0 0| ea 0 155.00| $ -1 $ -1$ -

Flg 150# Vanstone T316 & MS B/U Flg 250 mm 0 4| ea 0 95.00| $ 380 | $ -1 $ 380

Bolt & Gasket Set 250 mm 1.68 4| ea 6.72 62.00| $ 248 | $ 437 | $ 685

Supports 250 mm 4 2| lot 8 1,350.00| $ 2,700 | $ 520 | $ 3,220

Valves gate 250 mm 5 1| ea 5 2,399.00| $ 2399 | $ 325 | $ 2,724

Valves check 250 mm 10 0| ea 0 $ -1 3 -3 B

Weld Field 250 mm 9.6 19| ea 182.4 $ 11,856 | $ 11,856

Rotary Screens to 633-195 (tank) Pipe 316Lss 11ga 250 mm 0.35 92| If 32.2 85.00| $ 7,820 | $ 2093 | $ 9,913

Elbow 90 316L 11ga 250 mm 0 6| ea 0 117.00| $ 702 | $ -3 702

Tee 909 316L 11ga 250 mm 0 0| ea 0 155.00| $ -1 $ -1$ -

Flg 150# Vanstone T316 & MS B/U Flg 250 mm 0 8| ea 0 95.00| $ 760 | $ -1 $ 760

Bolt & Gasket Set 250 mm 1.68 8| ea 13.44 62.00| $ 49 | $ 874 | $ 1,370

Supports 250 mm 4 2| lot 8 1,350.00| $ 2,700 | $ 520 | $ 3,220

Valves gate 250 mm 5 2| ea 10 2,399.00| $ 4,798 | $ 650 | $ 5,448

Valves check 250 mm 10 0| ea 0 $ -1 3 -3 B

Weld Field 250 mm 9.6 24| ea 230.4 $ 14,976 | $ 14,976

Tie in @ 691-181 to 633-195 (tank) Pipe 316Lss 11ga 250 mm 0.35 76| |If 26.6 85.00| $ 6,460 | $ 1,729 | $ 8,189

Elbow 90 316L 11ga 250 mm 0 6| ea 0 117.00| $ 702 | $ -3 702

Tee 909 316L 11ga 250 mm 0 0| ea 0 155.00| $ -1 $ -1$ -

Flg 150# Vanstone T316 & MS B/U Flg 250 mm 0 4| ea 0 95.00| $ 380 | $ -1 $ 380

Bolt & Gasket Set 250 mm 1.68 4| ea 6.72 62.00| $ 248 | $ 437 | $ 685

Supports 250 mm 4 2| lot 8 1,350.00| $ 2,700 | $ 520 | $ 3,220

Valves gate 250 mm 5 1| ea 5 2,399.00| $ 2399 | $ 325 | $ 2,724

Valves check 250 mm 10 0| ea 0 $ -1 3 -3 B

Weld Field 250 mm 9.6 19| ea 182.4 $ 11,856 | $ 11,856

633-198 to 271-140 tie in Pipe 316L sch 10ss 200 mm 0.4 69| If 21 39.75| $ 2743 | $ 1,794 | $ 4,537

Elbow 90@ 316L sch 10ss 200 mm 0 9| ea 9 135.00| $ 1215 $ -1 1,215

Conc Reducer 8 x 6 200 mm 0 4| ea 0 135.00| $ 540 | $ -3 540

Flg 150# Vanstone 316L sch 10ss 200 mm 0 8| ea 0 63.00| $ 504 | $ -1 504

Bolt & Gasket Set 200 mm 3.36 8| ea 26.88 59.00| $ 472 | $ 1,747 | $ 2,219

Supports 200 mm 50 2| lot 100 200.00| $ 400 | $ 6,500 | $ 6,900

Valves gate 200 mm 5 3| ea 15 2,399.00| $ 7,197 | $ 975 | $ 8,172

Valves check 200 mm 5 1| ea 5 2,399.00| $ 2399 | $ 325 | $ 2,724

Weld Field 200 mm 9.6 30| ea 288 $ 18,720 | $ 18,720

271-140 to 631-325 Pipe 316L sch 10ss 200 mm 0.4 64| |If 21 39.75| $ 2544 | $ 1,664 | $ 4,208

Elbow 904 316L sch 10ss 200 mm 0 7] ea 9 135.00| $ 945 | $ -1 $ 945

Tee 316L sch 10ss 200 mm 0 0| ea 0 195.00| $ -1 $ -3 -

Flg 150# Vanstone 316L sch 10ss 200 mm 0 0| ea 0 63.00| $ -1 % -1 % -

Bolt & Gasket Set 200 mm 3.36 0| ea 0 59.00| $ -1 $ -3 -

Supports 200 mm 50 2| lot 100 200.00| $ 400 | $ 6,500 | $ 6,900

Valves gate 200 mm 5 0| ea 0 2,399.00| $ -1 $ -3 -

Valves check 200 mm 5 0| ea 0 2,399.00| $ -1 $ -1 $ -

Weld Field 200 mm 9.6 18| ea 172.8 $ 11,232 | $ 11,232

Fransen Engineering Ltd.
510 - 550 Victoria Street, Prince George, BC V2L 2K1

Rev Final
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FRANSEN

engineering

| think long term

ESTIMATE DETAIL REPORT
25-Aug-10

Client: Quesnel River Pulp Company Accuracy: Grade 20
Project: Heat Exchanger Equipment & Piping Upgrade Revision: Final
File: 210121

PIPING Labour Rate 65.00 $/hour ‘l

Budget Cost Description Size Unit | Hours | Quantity | Unit| Total Unit Cost Contractor Labor and Grand Total

Item Code Hours Purchase Overhead CDN $

631-325 to 631-326 Pipe 316L sch 10ss 200 mm 0.4 53| If 21 39.75] $ 2,107 | $ 1378 | $ 3,485

Elbow 90 316L sch 10ss 200 mm 0 6| ea 9 135.00| $ 810 | $ -1 $ 810

Tee 316L sch 10ss 200 mm 0 0| ea 0 195.00| $ -1 3 -13$ B

Flg 150# Vanstone 316L sch 10ss 200 mm 0 0| ea 0 63.00| $ -1 $ -1$ -

Bolt & Gasket Set 200 mm 3.36 0| ea 0 59.00| $ -1 $ -13$ B

Supports 200 mm 50 2| lot 100 200.00| $ 400 | $ 6,500 | $ 6,900

Valves gate 200 mm 5 0| ea 0 2,399.00| $ -1 3 -3 -

Valves check 200 mm 5 0| ea 0 2,399.00| $ -1 $ -1$ -

Weld Field 200 mm 9.6 15| ea 144 $ 9360 | $ 9,360

631-326 to tie in @S50 & E54 Pipe 316L sch 10ss 200 mm 0.4 69| If 21 39.75| $ 2,743 | $ 1,794 | $ 4,537

Elbow 90@ 316L sch 10ss 200 mm 0 5| ea 9 135.00| $ 675 | $ -1 $ 675

Tee 316L sch 10ss 200 mm 0 0| ea 0 195.00| $ -1 3 -3 B

Flg 150# Vanstone 316L sch 10ss 200 mm 0 0| ea 0 63.00| $ -1 $ -1$ -

Bolt & Gasket Set 200 mm 3.36 0| ea 0 59.00| $ -1 3 -3 B

Supports 200 mm 50 2| lot 100 200.00| $ 400 | $ 6,500 | $ 6,900

Valves gate 200 mm 5 0| ea 0 2,399.00| $ -1 3 -3 -

Valves check 200 mm 5 0| ea 0 2,399.00| $ -1 $ -1$ -

Weld Field 200 mm 9.6 14| ea | 1344 $ 8,736 | $ 8,736

TOTAL DIRECT COSTS 3,627 $ 143,922 | $ 234575 | $ 378,497




FRANSEN

engineering

think long term

Client: Quesnel River Pulp Company
Project: Heat Exchanger Equipment & Piping Upgrade

File: 210121

ESTIMATE DETAIL REPORT

25-Aug-10

Accuracy: Grade 20

Revision: Final

OTHER MISCELLANEOUS DIRECT COSTS Labour Rate 75.93 $/hour
Budget Cost Description Direct Contractor Labor and Grand Total
Item Code Purchase Purchase Overhead CDN $
1300 - O SCAFFOLDING
Mechanical scaffold $ $ -
Piping scaffold 1 lot $ 2,000 $ 2,000
Subtotal $ 2,000
1400 - O EQUIPMENT RENTALS
1400 - 1 Cranes & Mobile Equipment 1 lot $ 1,600 $ 1,600
Site transport mechanical 1 lot $ 500 $ 500
Piping rentals lot $ -
Temporary services lot $ -
Subtotal $ 2,100 $ 2,100
TOTAL MISC DIRECT COSTS $ 2,100 $ 4,100
TOTAL DIRECT COSTS [$ 2,100 [ $ BE BE 4,100
I I
Fransen Engineering Ltd.
Rev Final 9of11

510 - 550 Victoria Street, Prince George, BC V2L 2K1



FRANSEN

engineering

think long term

Client: Quesnel River Pulp Company
Project: Heat Exchanger Equipment & Piping Upgrade

File: 210121

ESTIMATE DETAIL REPORT
25-Aug-10

Accuracy: Grade 20

Revision: Final

INDIRECT COSTS Labour Rate $/hour
Budget Cost Description Direct Contractor Labor and Grand Total
Item Code Purchase Purchase Overhead CDN $
1200 - O SAFETY AND SUPPORT
1200 - 1 Misc Work, Confined Space and Safety Attendance
No allowance has been included
1500 - 0 SURVEYING
1500 - 1 Surveying lot hrs
No allowance has been included
1600 - O CONSUMABLES
Consumables Factor
1600 - 1 (Allowance Percentage of Project Labour Cost)
No allowance has been included
1700 - O NDE
1700 - 1 X-Ray/Testing/Hydro
No allowance has been included
1800 - O SITE FACILITIES
1800 - 1 Washcar, portapotty, office, janitorial, lunchroom
No allowance has been included
1900 - O ESCALATION
1900 - 1 No allowance has been included
2000 - O SITE CLEANUP
2000 - 1 Included in trade discipline work
2100 - 0 PERMITTING
2100 - 1 No allowance has been included
2200 - O ENVIRONMENTAL ASSESSMENT
2200 - 1 No allowance has been included
2300 - 0 WATER QUALITY TESTING
2300 - 1 No allowance has been included
2400 - O FREIGHT
2400 - 1 Freight cost for items in estimate
2500 - 0 TEMPORARY CONSTRUCTION POWER
2500 - 1 No allowance has been included
2600 - 0 TRAINING
2600 - 1 No allowance has been included
2700 - 0 QUALITY ASSURANCE/QUALITY CONTROL
2700 - 1 No allowance has been included
2800 - O PROJECT/CONSTRUCTION MANAGEMENT

Fransen Engineering Ltd.

510 - 550 Victoria Street, Prince George, BC V2L 2K1

Rev Final

10 of 11



think long term

FRANSEN

engineering
Client: Quesnel River Pulp Company
Project: Heat Exchanger Equipment & Piping Upgrade
File: 210121

ESTIMATE DETAIL REPORT

25-Aug-10

Accuracy: Grade 20

Revision: Final

INDIRECT COSTS Labour Rate $/hour
Budget Cost Description Direct Contractor Labor and Grand Total
Iltem Code Purchase Purchase Overhead CDN $
2800 - 1 No allowance has been included

Fransen Engineering Ltd.
510 - 550 Victoria Street, Prince George, BC V2L 2K1

Rev Final
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Combustion Emissions Report

HRIBEIET %-:@i;ﬁ%; -
Page 1085

Snd hEes s ma s

Dompany Hame:  Sursize Sova Fouds
Bite Name:  Sunsise Sova Foods
Enginears Mame  Jasokis Ng

This progeam has been written by Autofiame to assist the combustion industry fo reduce emissions and mpniine fusl
sificiency. The follewing gulde Is setout to assist the user in obteining the best results Trom the program, This softwars
srogras provides an Emissions and Fuel Consumption comparison between your existing combustion plant
serformsnce and sombusstinn performance achivesbie with Autcfiames combustion orirnl mdhndlogy

The Anglysis is performeed in 5 easy soreans:
Sorgan 1 - Enter Existing Buraer Performangs Data
Aeran 13 - Analyse Existing Performancs Date
Sorgen ¥« Ender Prolectsd Burner Porformiance Uala
Soreen Zx - Anglyse Projected Porformanse Data

Sereen 3 - Bavings. Results of axisting and projected performance’s are compared 1o prondde sumericat s graphioal
ivws of the radueting In harmfu! emlssions and e reduction in fus! used together with corresponding pot savings.

This program is designed as ap accurate sesesment of potential savings. Like all caloulations regults are ualy as
aeourals as the goouraey of the date entered,

Dmte entry for sach stale has been broken down into 8 further § easy 3aps:

ISten 11 - Enter Detaifls aboul your site. - These ars used on Sie print out for mscord purposes.

Mg ¥ - Bnter Units aned Ambient Conditions, - Data can be entered in sither melie of ppavial untie. Amblent pressure
5 pasimed i be 1 stmosphers, Lo ses loved, and the Soure eitered hare s  deviation from that. At high titude you
# snier 3 negative value. Ambient conditions are used to adjust the Indicated volumes of gases which are caloulated
from welnht

[Biep 31 - Enter details shout your fuel - Fusl can vary In composition from diffarent areas of supply. Default yaluss
have beon sntsred based on Standard Spesifications of Fuel Olis and Gas. The New Fuel button atiows the user 1o input
fet data which is site speclic, Maximum OO2 prodused at Stolchiometric combustion is caloulatad from the fuel data,

Sten 41 - Enter details about your burner, - Emissions are 3 funetion of the amount of fued burnt not the gapacity of e
burner. We have therefore asked for the burmer fuel consumption over » selsctable peried of tme. The best resulls tan

e auhisved by clocking the amount of fusl on & meter, whilst monitoring the exhaust gases and extrapalating the fusd
usage to an bourly rate, Alternatively read your fuel bill and equale this fo a period of Bme. The bumer rating tells you

the maximum fuel that the bumer is sapable of Inputing into the system during one hour not the sotual smount of fuel used

sSten 5] - Enter dotalis about vour SurrentiProposed Combustion Performance. All the white boxes are for entered dats,
grey boves are saloulated daty. Fither 02 py COZ can be entored, the coresponding valus will be calculated.

For eave of calcidation we are assuming this performancs is mainialned throughout the firing rate of the burner,
However In roalily restrictions of the combustion hesd design reguire varying amounts of excess alr to maindain safe
sombustion To oblain mors accirate results thres firing rates can be nominaled o.g. high fire, 80% fring and low fire.
sombustion fesls can be laken ot each of these rates along with fusl fow, extrapolated o 3 par hour How, then s
udgement made 35 1o how many hours run 2t each firing rate. A saving st each fising rate can be sstablished and
wdplised per annim.
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Combustion Emissions Repo!
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Company Name:  Sunrise Sova Footis
Bite Mame urise Sova Foods
Enginesrs Name.  Jackis Ng

{Step 87 Enter detsils sbout your stack {oplional) - this featine caloultes the bolley axhsst welncity 5 the sampiing poind
Analyse: the valies entered ave now analysed to produce vesylis,

Ermisslons are pxpressed in welght and volume per unit of me or per unit of heat (B9 / BNBIE. Combustion EHicisnoy
i uned 1o caloulste heat losses giving the net ueeful heat into e systam. The fusd conmunpiion both nslantanstus

ared totalisad is shown with fotal cost

Steps 1 to 8 and "Anclyse’ are rapaated for the projevted performanos.

Savings (per unit of tme, hour, day, week, month, quarter, year} {User selectabis options]

Eeductions s Emissions
A zabis shows the reduction in both welght ard voluma

A biztoorarn shows o comparison in harmful emissions of COZ, OO, BO and 302

Fuel Savinus

Artual savings are shown in volume and cost with coresponding improvements in efficlency and & reduction io stack losses
The resulls show the benefits o be gained by inproving the zombustion performance of the burmer. i1 1s possible with
the addition of the Autofiame Micre Modulation System o gain up to # Turther 7% saving n fusl consumplion, and with
the Exfaust Gos Analysis rim System up o a further 3% saving in fued consumplion. Tiok the relevant box 1© see how
these Autofiame Froducts contribule addiional savinas.

8 savings are aohieved by

Maintalning the commissionsd fusifair ratio with direct drive positioning molors controbiad from Infinitely repaatalie
stored positions within the microprocessor memory, an internal PID control for buth hot watsr and steam spphcations
aehioving near locked-on setpeint condrol, efiminating over and under shoots fo the required selpoint.

EGA swvings ars aehisved by

(nce precise fuelfalr ratio control has been achisved with the Autoflame MM System, the only variables outside the
systems control are changes in barcmetric conditions and the fuel supply. The Exhaust Gas Analyser measures the
procizets of sombaestion and trims the systom back to sommissioned values,

Further zavings that are not quandfishls on & geosral basts are!

Feduced maindainancs

Beduced downtime

Intitigent Boiter Ssouencing

LELE, ensurss that the minirmm romber of bolleviborner units are In operation at any one ima 1o salisly the heat
secpdrement imposed unon the boler plant, pertdowlarly It the case of multi-boller instaliations.

B & BOA saving ostiniates are based on data colleciad from hunireds of slies over the iast 20 years. Thess
percaniages represent a minimum saving, aotus! savings often excesd these setimated banetita.

slependent teets wars carriad cut by The Department of the Ernvivonmend under the Ensrgy Etficiency Best Practivs
Program, Good Practice Case Study 338
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Tompeny Mame: Sunrise Sovn Foods
e Mame:  Swvise Sovs Fowds
Enginegers Mamel  Jackis Ng

Further information tar be fumd oo our Website: Blpifwwes setofizne comd

Dials andl reforoness ugad:

Souree: ‘

Morth Amerkean DombusBon Hendbook, 30d Bditton Yolumes 1, Tabls 244 .
Taghwicsl Data on Fuel Tih Edition, by W Rose § JR Cooper, Ch. Fuels, gublished by the Britiah Nations? Comnittes of
the YWorkd Eavrny Confarencs, 35 85 Jumee's Strest, London SWIA 11HD,

8% 2868 Fuel Oils. Amorivan Mational Sterdards nstiuts “Standard Specificetions of Fusl Oile’, ASTH Desigaation DI98.89

Ciher referenmes;

Thermodynamics, An engineering Approach, Secord Editlon by Tures ACengel & Michae! A Bolss, pubished by
Mefrpw-HiL Ine. (S8N BOT-T13240.58 O, 2.7, Tabie AT & A2

Kave & Laby Sixtsenth Sdition, Tabiss of Physicsl & Chemical Constante, published by Longman (15BN 0-582-22628-5)
Energy Managers Workbook, Energy Publications {Cambridge) ISBN 6-308532.22-5)

B B4E Pant 1 18T

Gonatants:

§ b (Short o 2000
Cepnbined Gas Lawe Bovies Law & Charles Lawd
oW = mRYT
¥ = temp. "R,
o = promsurs kPs,
W= wodiane md
mw mans K,
# = gas constant Kbk K
om0 e RTLIRE
Absohas Pressure P = Guage Pressurs + 100328 1 sdmosphers)
&
M2 - D25EE
Hir - 4287
O - {12588
Sy - G.238E
MO -~ D481
B2 - 09788
o2 - LiBEs
Abr Dunsity & Smblent Condions » 1.22 kalw®
Water Density 28 Ambilant Conditfons = 1000 kghn®




ombustion Emissions Report
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B $h p s e s wgp il
SEET PARRtANGS SaR il

Company Mams Sunrlgs Soys Footks
Sie Mame:  Sunrise Sovs Fouds
Engineers Name:  Jacke Ng

Arnbigr Temporaiurs: SPOEF
Ammbdant Pragsurar 0. 80mhyg

Fugl Type: Matpal Gas (Pisburgh FA}
Fual Btate: (Gas

Calnrific Vatie @ 150 58,13 Mikg

B3

Seecilfic Gravily

Do

Breakdown By Weight

Moy COF Produced &t 18.%
Stoichoimente Dombustion

Fust Used 4108 50058 B /s
Lt Puest Cost SSERE Y EE T

il
[
]

Exhaust Tembaratse

03 Bending
{2 Reading
L0 Heading

MO Reading

i
\
:
\
|
\




Combustion Emissions

ORIOBANY 108
Suge Bal 2

R i S maice o § b T o BT e
Ll Puve Muuasn masheyfe

Company Name Burrise Soye Foods
Eie Hamer  Survise Soys Foods
Engineers Hame:  Jackle Ng

235 91 Tons 2YDPBATARE

Yeater (4205 Lo 186385 Fons BASRAEEA 20

Mirogen (8} 14092.20Tons 5 ADEIIITLE6

Totel Emissions from Soller 19247.53Tons 55AB14D80.55

Mut Pilclenoy B23%

Grogs Ellclonoy BE.45%

Heat ingt nto Botler (Ouatput from Buwmner) S04 Bluihour

f&%&x Heat Loss To Btack {ine swaamg

S9N Bluhour
Logses OF 0.28% Of Fuellopuy .

et Usehid Heat Oulpu From Boiler £ 2Bt hour

Fusi Flow Per Hour ‘ SFHDAGH08 I

Total Fuet Used ' 367926060,00 #°

Fuel Cost $350080.47




Combustion Emissions Heport
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Company Name:  Sundise Soys Foods
Bite Mame:  Burvise Sove Foods

Engineers Name  Jsokie My

Ambrent Tempofaturs! BEOOF
Amibvant Fressure: & Oinhs

Fuel Typa: Muhual Gas (Plishurgh PA)

Fusl Biste: ik
CaloriBe Yalue 4 180 5843wy
Bpaoific Graviy 063
| T | 9 ' P e
Breakdoun By Weight rerew | masow | sonw | os;e | 000% | 5o0%

Man COZ Produned at 12.09%
Bapinholmetrie Combustion

Fugi ised 4064 BZA3T 8 T howr
Ui Fust Dont SG0087E I

&xﬁa@% Tempsraline 475 50F {Projected Temp)
% Feading 1.80%-

{3 Reading @ 5%

L0 Reading O800n0m

MO Reading G000
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Comparny Name: Sunrise Sova Foods

Shte Marae: Suprise Hove Foods

Jaokie by

Enginsers Kama:

Crepgen (432}

T8 8% Tong

TeEMDELL4

Water (420} 1808.65Tons BOBRITAE BT

Hitrogen (M2} 1800 22 Tons ABELIEGHT 23

Totel Bmissions from Soller 18317 18T ons HIRITARIELZ

Mot Effinlenoy BL.29%
Grosy EHiciensy B281%
Heat input into Boiler (Output from Burner} S.02MMBuhour
e e L S e 'ﬁzaﬁﬁéng ______________________ R
Losses OF 0.25% OFf Fuel Input) ) '

Bt tmeful Mest Outpul From Boller #.42MEBhour
Fual Flow PorHour 4084 82328 B°
Total Fusl Used I5808150.00 7
Fusl Cost $347487.04
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Comnpany Mamer  Surries Sove Foods
Site Mamae: Sunrise Soya Foods
Erminmers Marme:  Jsckie Mg

Projected Bavings - Borssn 3

Fd

Bavings In Emissians

Urygen {2} B84 Tons : FAREST U

s
e

el

Pater (HRO) 50,24 o0 I594915.54
591 88Tons 19503134.39 4.81%

Mitrfogen N
Totat Emissions from Bolier 530.35Tons 26538270,73

5. 1 ton {Bhorl) = 2000

Savings In Emissions: 4.78%

Sficiency Improvenent (Nat) $.19%

Efficiency Improvemsnt {Gross) £.18%

Inchude £.6.A,
Baving 1.0%

inniude MM,
Baving 3.0%
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Enpgineers Rame: Jmoids Mg
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CERABLSTION BPECIALISYS

w108 19382 8077 Ave Surey BC WIB M2 Phone @@é 339 Qﬁﬁi‘ Fax £04535-5553 To¥ fee LEBG-ARR-IR4E

Combustion Management Systems

Sagrwe Rovs Foods
Alfifackis Ng

A Ken Eoe

e Combostion Caloulntor Savings Report

This report e beop generated on the Dolowing information:

e

* Al Q2% and temperature flpures, ore sverages besed on cormbusiion saafvals readings Fom low
i fire, o taken on Juns 6, 2007,

4

et

'ew@mf*éf i%“mz“; et %%33332} w4 3% ()2
« 3 8% 052

Comt of Fagd
Average Hring rate

Drversll Fuel Saviess for the veur have been based on the bumer runsing st 50% {:2 CFAHD, 34 s
day, 7 days 3oweek, for e outlre year. The maln concemrstion should be on the pralected sevings
oemage of 2.22%. Ay peyback schedule snd suvings projection numbers we iiwaéy sednted woyour
sadividant burser's characieristivs, performence, run Hime, cost of fuel, and conerad condition of the sversl!
botler. Please note that these are projected numbers hased on the informution taken on Juse 6, 2067, and
a0 @ soiennifle sumrantee. T with great spprecintion for your the and oTors i vinwing our ;ﬁ{@p@ﬁ% for
ihe Auioflime Combugion Managoment Svsiem, and we look fweword w optimizing your averall burmer

sHhicieney.

e

Ragar S{"‘“”“\ R

j‘%ggﬁ&w
iz i’%;ééﬂ@% Imstrumennation Techamian
v nnc die-boter som
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