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Yarmouth Research and Technology

Customer: Valvtechnologies, Inc. Date: 10/18/2010
Specification: ANSI/API Standard 607, Sixth Edition, 2010
ISO 10497-5:2010
Product Description: 2 inch Class 2500 Ball Valve
Project Number: PN210175
Comments: V021-RF-ST-L020-001AA-001
Yarmouth Engineer: Matthew J. Wasielewski, P.E.
Equipment Confirmed to be in Calibration to NIST Standards: Yes
Burn and Cool Down Test
Burn Start Time: 14:10:00
Average Pressure During Burn: 4499 psig
Seat Leak Rate During Burn: 39 ml/min
Allowable Seat Leak Rate: 800 ml/min
External Leak Rate During Burn/Cool Down: 0.2 ml/min
Allowable External Leak Rate: 200 ml/min
Amount of Time of Avg. Cal. Blocks > 650 deg. C: 20.5 minutes
Were Test Conditions Within Compliance? Yes
Were the Valve Leakages Below the Allowables?l Yes
Operational Test
Did Valve Unseat and Open Fully?: Yes
Average Pressure During Test: 4530 psig
External Leak Rate After Operating: 0 ml/min
Allowable External Leak Rate: 50 ml/min
Was the Leakage Below the Allowable?| Yes |

| Valve Pass or Fail the Test Standard?| PASS |

N e e ]
Witnesses M : . . { S 9O T MATTHEW - =
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Yarmouth Research and Technology

Temperature verses Time Chart
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Test Pressure-psig

Yarmouth Research and Technology

Pressure verses Time Chart
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Yarmouth Research and Technology, LLC

Valve Prior to Test
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Yarmouth Research and Technology, LLC

Valve During Burn.
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Yarmouth Research and Technology

Fire Test Information

Customer: Valvtechnologies, Inc. Date: 10182010

Product Code: 2 inch Class 2500 Ball Valve

Project Number: PN210175

Fire Test Raw Data

Pressure | Water Cal. Cal. Avg. Bonnet Body Average
Time (psig) Volume | Block 1 Block 2 | Cal Block| Flame Flame Flame
(mls) Temp-C | Temp-C | Temp-C | Temp-C [ Temp-C | Temp-C

14:10:00 4508 31033 84 34 59 208 197 203
14:10:15 4502 31079 106 49 77 612 632 622
14:10:30 4506 31015 106 83 95 836 779 808
14:10:45 4504 31056 108 112 110 923 819 871
14:11:00 4503 310563 144 141 143 954 839 897
14:11:15 4542 31021 193 172 182 967 838 903
14:11:30 4504 30994 247 199 223 981 842 911
14:11:45 4504 31022 297 227 262 986 842 914
14:12:00 4504 31035 341 252 296 985 847 916
14:12:15 4511 30980 378 277 328 986 849 918
14:12:30 4505 31010 409 301 355 990 856 923
14:12:45 4504 31000 436 324 380 988 851 919
14:13:00 4505 30981 458 346 402 988 856 922
14:13:15 4509 30961 479 366 423 989 866 928
14:13:30 4501 30969 498 385 441 989 866 928
14:13:45 4503 30988 516 403 459 993 867 930
14:14:00 4510 30945 533 419 476 991 875 933
14:14:15 4501 30977 548 435 492 992 863 928
14:14:30 4503 30974 563 449 506 994 856 925
14:14:45 4507 30950 576 463 519 994 864 929
14:15:00 4488 30922 588 477 533 997 856 926
14:15:15 4481 30949 599 490 544 995 864 929
14:15:30 4523 30915 608 502 555 995 859 927
14:15:45 4486 30932 618 514 566 998 862 930
14:16:00 4485 30913 627 523 575 999 873 936
14:16:15 4484 29806 635 532 584 996 872 934
14:16:30 4487 30884 643 540 591 997 867 932
14:16:45 4488 30879 650 548 599 998 862 930
14:17:00 4515 30858 657 557 607 1001 869 935
14:17:15 4487 30867 662 563 613 1004 878 941
14:17:30 4490 30888 668 568 618 1009 878 943
14:17:45 4516 30852 673 574 624 1011 876 943
14:18:00 4488 30840 677 580 629 1012 883 948
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Yarmouth Research and Technology

Fire Test Data - continued

14:18:15 4490 30843 682 584 633 1013 886 950
14:18:30 4505 30826 687 589 638 1013 888 951
14:18:45 4487 30822 692 593 643 1009 886 947
14:19:00 4489 30819 695 597 646 1007 890 948
14:19:15 4496 30800 699 600 649 1011 886 949
14:19:30 4488 30798 703 603 653 1003 879 941
14:19:45 4490 30796 706 606 656 1004 887 946
14:20:00 4492 30772 709 608 659 1007 882 944
14:20:15 4490 30794 713 612 662 1008 889 949
14:20:30 4484 29360 716 614 665 1011 889 950
14:20:45 4489 30758 718 617 668 1009 892 950
14:21:00 4491 30774 721 619 670 1011 891 951
14:21:15 4498 30751 723 621 672 1011 887 949
14:21:30 4490 30757 725 623 674 1013 388 951
14:21:45 4492 30736 727 624 676 1011 889 950
14:22:00 4491 30716 729 626 678 1004 887 945
14:22:15 4492 30732 731 628 679 1010 894 952
14:22:30 4500 30704 733 630 681 1011 887 949
14:22:45 4491 30685 733 631 682 1002 873 937
14:23:00 4493 30703 736 632 684 996 883 939
14:23:15 4494 30680 737 632 684 1003 886 944
14:23:30 4492 30689 738 634 686 1007 893 950
14:23:45 4509 30651 739 635 687 1009 893 951
14:24:00 4491 30647 741 636 688 1007 891 949
14:24:15 4493 30663 741 636 689 1006 883 944
14:24:30 4494 30625 742 637 690 1002 889 946
14:24:45 4493 30636 743 638 691 1008 881 945
14:25:00 4501 30603 745 639 692 989 8717 933
14:25:15 4492 30600 746 640 693 996 879 937
14:25:30 4495 30611 747 641 694 1002 883 943
14:25:45 4493 30579 748 642 695 1011 893 952
14:26:00 4494 30578 749 643 696 1008 882 945
14:26:15 4502 30583 751 643 697 996 878 937
14:26:30 4492 30557 752 644 698 1002 890 946
14:26:45 4495 30579 753 643 698 1009 897 953
14:27:00 4497 30530 754 643 699 1012 889 951
14:27:15 4494 30542 754 644 699 1012 891 952
14:27:30 4509 30533 756 644 700 1012 896 954
14:27:45 4494 30516 756 644 700 1007 892 949
14:28:00 4496 30535 757 643 700 1006 891 948
14:28:15 4502 30524 758 643 701 1009 897 953
14:28:30 4496 30482 758 644 701 1010 897 954
14:28:45 4497 30533 759 643 701 1008 899 954
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Yarmouth Research and Technology

Fire Test Data - continued

14:29:00 4499 30506 760 642 701 1004 890 947
14:29:15 4496 30473 761 642 701 1003 897 950
14:29:30 4498 30498 761 641 701 1004 897 951
14:29:45 4501 30453 762 641 701 1005 896 951
14:30:00 4497 30462 763 641 702 1003 896 949
14:30:15 4492 30461 763 640 702 1008 894 951
14:30:30 4498 30454 764 640 702 1010 891 951
14:30:45 4498 30427 765 640 703 1006 894 950
14:31:00 4514 30410 766 639 703 1007 895 951
14:31:15 4499 30426 766 639 703 1009 893 951
14:31:30 4500 30441 767 638 703 1012 892 952
14:31:45 4508 30407 768 638 703 1007 886 946
14:32:00 4497 30419 769 637 703 1002 887 944
14:32:15 4500 30408 770 637 703 1006 882 944
14:32:30 4504 30385 771 637 704 994 880 937
14:32:45 4497 30407 772 636 704 1006 891 949
14:33:00 4515 30366 772 636 704 1000 900 950
14:33:15 4496 30362 773 635 704 1002 389 945
14:33:30 4498 30382 774 635 704 1004 893 949
14:33:45 4499 30351 774 634 704 999 892 946
14:34:00 4498 30333 775 633 704 1001 882 941
14:34:15 4499 30344 776 633 704 996 887 941
14:34:30 4498 30327 776 633 704 996 888 942
14:34:45 4504 30318 777 632 704 1001 890 946
14:35:00 4500 30300 77 631 704 1001 869 935
14:35:15 4509 30273 778 632 705 995 859 927
14:35:30 4498 30290 779 631 705 989 869 929
14:35:45 4512 30262 781 631 706 1001 879 940
14:36:00 4500 30250 781 631 706 996 882 939
14:36:15 4525 30230 782 631 706 992 883 938
14:36:30 4500 30233 782 631 706 993 879 936
14:36:45 4489 28681 782 631 706 993 886 939
14:37:00 4499 30233 783 629 706 994 882 938
14:37:15 4500 30215 784 629 706 990 893 941
14:37:30 4501 30217 783 628 706 989 871 930
14:37:45 4503 30188 784 627 706 996 881 938
14:38:00 4499 30171 786 626 706 989 897 943
14:38:15 4499 30178 785 625 705 989 891 940
14:38:30 4501 30157 787 624 706 990 874 932
14:38:45 4523 30094 787 624 706 978 872 925
14:39:00 4492 30146 788 623 706 987 383 935
14:39:15 4510 30129 790 623 707 996 878 937
14:39:30 4484 30123 789 623 706 986 384 935
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Yarmouth Research and Technology

Fire Test Data - continued

14:39:45 4496 30090 790 622 706 991 886 938
14:40:00 4483 30106 790 622 706 985 873 929
14:40:15 4494 30095 790 619 705 737 618 678
14:40:30 4484 30088 783 609 696 578 498 538
14:40:45 4487 30037 772 596 684 483 436 459
14:41:00 4493 30013 759 583 671 75 361 218
14:41:15 4486 30005 708 526 617 55 79 67
14:41:30 4478 29973 614 337 476 54 88 71
14:41:45 4481 29952 456 183 319 41 55 48
14:42:00 4485 29909 293 102 198 42 46 44
14:42:15 4495 29939 181 68 124 31 38 34
14:42:30 4494 29941 116 48 82 37 36 36
14:42:45 4491 29932 78 39 59 32 32 32
14:43:00 4510 29892 56 36 46 27 28 28
14:43:15 4493 29919 44 33 39 26 28 27
14:43:30 4504 29858 37 29 33 28 29 28
14:43:45 4494 29889 33 29 31 28 25 27
14:44:00 4514 29851 31 29 30 24 24 24
14:44:15 4497 29824 29 29 29 23 25 24
14:44:30 4498 29887 29 29 29 34 30 32
14:44:45 4498 29824 28 28 28 31 26 28
14:45:00 4498 29829 28 28 28 29 25 27
14:45:15 4517 29641 27 28 28 28 22 25
14:45:30 4499 29719 27 27 27 21 21 21
14:45:45 4499 30087 25 23 24 31 23 27
14:46:00 4536 29668 24 24 24 21 20 21
14:46:15 4502 29897 23 23 23 24 23 24
14:46:30 4503 29721 22 23 23 24 24 24
14:46:45 4504 29709 22 24 23 24 23 24
14:47:00 4528 29905 23 24 23 25 23 24
14:47:15 4509 29752 22 25 24 23 23 23
14:47:30 4506 29694 23 24 23 23 22 23
14:47:45 4506 29856 23 24 24 23 22 23
14:48:00 4506 29718 23 24 23 23 22 23
14:48:15 4509 29800 23 24 24 24 23 24
14:48:30 4510 29750 23 25 24 24 23 23
14:48:45 4504 29813 23 25 24 23 22 23
14:49:00 4505 29805 23 25 24 24 22 23
14:49:15 4505 29803 23 25 24 23 22 23
14:49:30 4508 29771 23 25 24 25 22 24
14:49:45 4512 29780 23 25 24 24 22 23
14:50:00 4506 29765 24 25 24 23 22 23
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Yarmouth Research and Technology

Leakage Summary for Burn and Cool Down Periods

All pressure transducers and thermocouples are in calibration per YRT's QA program.
Seat leakages were collected manually. External leakage was collected electronically.

Total Through Seat Leakage Collected Over 30 Minute Duration:| 1180 |mls
Average Leak Rate Over 30 Minute Duration: 39 ml/min
Allowable Leak Rate:] 800 |ml/min

Total Through Seat Leakage Collected Over 10 Minute Cool Down:| 80  |mls

Total Water Volume Lost Over 40 Minute Burn and Cool Down:| 1268 |mls

Water Collected in System Relief Valve: 0 mls
Calculated External Leakage During 40 Minute Duration: 8 mls

Average Leak Rate Over 40 Minute Duration: 0.2 |ml/min
Allowable Leak Rate: 200 |ml/min

Were the Valve Leakages Below the Allowables?| Yes |
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Yarmouth Research and Technology

Summary of Test Parameters During Burn and Cool Down Periods

Amount of Time Pressure Dropped Below 50%: 0.0 |minutes
Maximum Allowable Low Pressure Time: 2.0  |minutes
Maximum Pressure During Burn/Cool Down:| 4541.6 |psig
Average Pressure During Burn/Cool Down:| 4499.3 |psig
Minimum Pressure During Burn/Cool Down:| 4477.9 |psig
Amount of Time of Avg. Cal Block > 650 deg.C:| 20.5 [minutes
Minimum Allowable Time at Temperature:| 15.0 |minutes
Maximum Avg Cal Block Temperature:| 706.7 |deg. C
Average Cal Block Temperature:] 498.2 |deg. C
Lowest Avg Cal. Block Temperature:| 22.8 |deg. C
Maximum Body Flame Temperature During Burn:[ 900.0 |deg. C
Average Body Flame Temperature During Burn:| 871.8 |deg. C
Maximum Bonnet Flame Temperature During Burn:| 1013.3 [deg. C
Average Bonnet Flame Temperature During Burn:| 989.1 [deg. C

Average of Both Flame Temperatures During Burn:l 930.4 |deg. C

Note

Were Test Conditions Within Compliance?| Yes
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Yarmouth Research and Technology

Post-Burn Seat Test Information

Customer: Valvtechnologies, Inc. Date: 10/18/2010

Product Code: 2 inch Class 2500 Ball Valve

Project Number: PN210175

This test not required for this pressure class valve.
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Yarmouth Research and Technology

Operational Test Information

Customer: Valvtechnologies, Inc. Date: 10/18/2010
Product Code: 2 inch Class 2500 Ball Valve
Project Number: PN210175
Test Data
Pressure | Cal Block
Time (psig) Temp - C
14:57:03 4531 27
14:57:18 4527 27
14:57:33 4526 27
14:57:48 4528 27
14:58:03 4529 27
14:58:18 4529 27
14:58:33 4531 27
14:58:48 4533 27
14:59:03 4532 27
14:59:18 4537 27
14:59:33 4529 27
14:59:48 4527 27
15:00:03 4524 28
15:00:18 4526 27
15:00:33 4527 27
15:00:48 4528 27
15:01:03 4530 27
15:01:18 4531 27
15:01:33 4532 28
15:01:48 4534 28
15:02:03 4535 27
Leakages were collected manually.
Total External Leakage Collected Over 5 Minute Duration: 0 mls
Average Leak Rate Over 5 Minute Duration: 0 ml/min
Allowable Leak Rate: 50 ml/min
Was the Valve Leakage Below the Allowable?| Yes
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