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Appendix 1 Social-economic Survey Form
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Appendix 2 Result of Water Quality
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Appendix 4 Species Inventory List of Direct Impact Zone in Dry Season

No. | Scientific Name Common Name Family Name Habits

1 | Abelmoschus esculentus (L.)Moench Yon ba te Malvaceae S

2 | Acacia auriculiformis A.Cunn Ma-lay-sha-padauk Mimosaceae ST

3 | Achyranthes aspera L. Kyet-mauk-su-pyan Amaranthaceae H

4 | Achyranthes bidentata Bl. Kyet-mauk-su-pyan Amaranthaceae H

5 | Agave americana L. Na-nat-gyi Agavaceae S

6 | Agave sisalana Perr. Thit min /Na-nat-shaw Agavaceae S

7 | Allium cepa L. Kyet-thon-ni Alliaceae H

8 | Allium sativum L. Kyet-thon-phyu Alliaceae H

9 | Aloevera L. Sha-zaung-let-pet Aloaceae H
10 | Alternanthera nodiflora R.Br. Ka na phaw yaing Amaranthaceae H
11 | Alternanthera sessilis Pa-zun-sa-yaing Amaranthaceae H
12 | Alysicarpus vaginalis ( L.) Dc. Than ma naing kyauk ma naing | Fabaceae H
13 | Amaranthus spinosus L. Hnin-nu-new-su-bauk Amaranthaceae S
14 | Arachis hypogaea L. Myay pe Fabaceae H
15 | Artocarpus heterophyllus Lam. Pein-ne Moraceae T
16 | Asparagus densiflorus Shint-ma-tet Asparagaceae CL
17 | Barleria cristata L. Pyo-ma-naing Acanthaceae S
18 | Bidens alba DC Ta-sae-ut Asteraceae H
19 | Blinkworthia lycioides Choisy Taung-bo-lu-lin Convolvulaceae CL
20 | Boerhavia repanda Willd. Pa-yan-na-wa Nyctaginaceae H
21 | Bougainvillea glabra Choisy Set ku pan Nyctaginaceae CL
22 | Brassica alba Hook f. & T. Mon-hnyin-byu Brassicaceae H
23 | Broussonetia papyrifera (L.)Vent. Paper mulberry Moraceae T
24 | Buddleja asiatica Not known Buddlejaceae S




No. | Scientific Name Common Name Family Name Habits
25 | Cannabis sativa L. Se-gyauk Cannabaceae S
26 | Capsicum frutescens Nga-yok Solanaceae S
27 | Carica papaya L. Thin-baw-pin Caricaceae ST
28 | Cassia grandis L. f. Taw-cherry Caesalpiniaceae ST
29 | Cassia occidentalis L. Dan-gwe Caesalpiniaceae S
30 | Casuarina equisetifolia Pin-le-ka-we Casuarinaceae T
31 | Cephalotaxus griffithii Hook.f. Kyauk-tin-yu Cephalotaxaceae | T
32 | Chloranthus spicatus Not known Chloranthaceae S
33 | Chromolaena odorata (L.) R.M. King & H Robinson | Bi-zet Asteraceae CL
34 | Cibotium barometz (Linn.) J. Sm. Da-yin-kauk Dicksoniaceae F
35 | Citrus limon (L.)Burm.f. Than-ba-yo Rutaceae ST
36 | Clematis mauritiana Khwa nyo Ranunculaceae CL
37 | Cocculus laurifolius DC. Not known Menispermaceae | ST
38 | Codiaeum variegatum Ywet hla Euphorbiaceae S
39 | Colocasia esculenta Pein-yaing Araceae H
40 | Commelina diffusa Burm.f. Wet kyut Commelinaceae H
41 | Coreopsis grandiflorus Nutt.ex Champ. Sein-chai Asteraceae H
42 | Crassocephalum crepidioides Pan-zouk-hto Asteraceae H
43 | Crinum asiaticum L.var. sinicum(Roxb.ex Herb.)Baker | Ko yan gyi Amaryllidaceacae | H
44 | Croton oblongifolius Roxb. Tha-yin-gyi Euphorbiaceae ST
45 | Cucurbita maxima Duchesne Shwe-pha-yone Cucurbitaceae CL
46 | Cycas siamensis Miq. Mon daing Cycadaceae ST
47 | Cydonia cathayensis Hemsl. Pin sein Rosaceae ST
48 | Cynodon dactylon (L.) Pers. Myay-sa Poaceae G
49 | Datura stramonium L. Pa-daing Solanaceae S
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50 | Daucus carota L. U-ni Apiaceae H
51 | Delonix regia (Bojer ex Hook.)Raf. Sein pan gyi Caesalpiniaceae T
52 | Dichrocephala integrifolia (L.f.)Kuntze Not known Asteraceae H
53 | Dracaena sanderiana Zaw-sein Asparagaceae H
54 | Duranta repens L. Bo ka daw myet khone Verbenaceae S
55 | Eclipta alba (L.) Hassk. Kyeik-hman Asteraceae H
56 | Eleusine indica Gaertn. Sin-ngo-myet Poaceae G
57 | Emilia sonchifolia (L.)DC. Not known Asteraceae H
58 | Equisetum hyemale Not known Equisetaceae H
59 | Eucalyptus camaldulensis Dehnh. U-ca-lit Myrtaceae T
60 | Eugenia ventinati Tha bye Myrtaceae S
61 | Euphorbia cyanophylla Lev. Not known Euphorbiaceae S
62 | Euphorbia hypericifolia L. Seik-noe-ma-htwet Euphorbiaceae H
63 | Euphorbia milii Moutins. Kiss-me-quick Euphorbiaceae S
64 | Ficus altissima Nyaung Moraceae ST
65 | Ficus religiosa L. Baw-di-nyaung Moraceae T
66 | Flueggea virosa (Roxb. ex Willd.) Voigt Ye-chin-ya Euphorbiaceae S
67 | Fragaria nilgerrensis Schlecht.ex J.Gay Strawberry yaing Rosaceae H
68 | Fragaria nubicola Lindl. Strawberry Rosaceae H
69 | Gardenia lucida Roxb. Zi zawa Rubiaceae S
70 | Grangea maderaspatana (L.)Poir. Ye-tazwet Asteraceae H
71 | Grevillea robusta A.Cunn.ex R.Br. Khar-daw-hmi Proteaceae T
72 | Harrisonia abyssinica Oliv. Su gyit Simaroubaceae ST
73 | Helianthus annuus L. Nay kyar Asteraceae S
74 | Hesperethusa crenulata (Roxb.)Roem. Tha-nat-kha Rutaceae ST
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75 | Hewittia malabarica (L.)Suresh Not known Convolvulaceae CL
76 | Hibiscus trionum L. Not known Malvaceae S
77 | Hippeastrum puniceum (Lam.)Kuntze Khat-ta Amaryllidaceacae | H
78 | Hippeastrum vittatum Khat-ta Amaryllidaceacaec | H
79 | Hydrangea macrophylla (Thunb.)Ser. French blue hydrangea Hydrangeaceae S
80 | Hydrocotyle javanica Thunb. Myin khwa Apiaceae H
81 | Hydrocotyle ranunculoides Myin khwa Apiaceae H
82 | Imperata cylindrica (L.) P. Beauv. Thet-ke Poaceae G
83 | Imperata koenigii (Retz.) P. Beauv. Thet-ke-kyet-hme Poaceae G
84 | Indigofera tinctoria L. Me yaing Fabaceae S
85 | Inula cappa (Buch.-Ham.)DC. Not known Asteraceae H
86 | Ipomoea batatas Lam. Ka zun gyi Convolvulaceae CL
87 | Ipomoea fistulosa Mart.ex Choisy La thar ka zun Convolvulaceae S
88 | Ipomoea triloba L. Not known Convolvulaceae CL
89 | Ixora stricta Pon na yeik Rubiaceae S
90 | Jacaranda acutifolia Humb.& Bonpl. Sein pan pyar Bignoniaceae T
91 | Jasminum sp. Sa-be Oleaceae S
92 | Jatropha pungens Forssk. Kyet-su-ka-na-kho Euphorbiaceae S
93 | Lactuca sativa L. Sa lat Asteraceae H
94 | Lagerstroemia indica L. Pan ei Lythraceae ST
95 | Lantana camara Sein-na-ban Verbanaceae S
96 | Leucaena leucocephala (Lam.) De Wit Baw-sa-gaing Mimosaceae S
97 | Lycopersicon esculentum Mill. Kha-yan-chin Solanaceae H
98 | Mangifera indica L. Tha-yet Anacardiaceae T
99 | Melochia corchorifolia L. Pi-law-akyi Sterculiaceae H
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100 | Mentha arvensis L. Pu si nan Lamiaceae H
101 | Mikania micrantha H.B.K. Bi-zet-nwee Asteraceae H
102 | Mimosa pudica L. Hti-ka-yone Mimosaceae H
103 | Mimusops elengi L. Kha yay Sapotaceae T
104 | Morinda tinctoria Roxb. Ni pa sae Rubiaceae ST
105 | Moringa pterygosperma Gaertn. Dan-tha-lun Moringaceae ST
106 | Morus alba L. Met-mon-chee/Posa Moraceae ST
107 | Musa malaccensis Ridl. Phi-gyan-nget-pyaw Musaceae H
108 | Nerium oleander L. New-tha-gee Apocynaceae S
109 | Oxalis corniculata L. Hmo-chin Oxalidaceae H
110 | Oxalis latifolia H.B.K. Hmo-chin-gyi Oxalidaceae H
111 | Passiflora foetida L. Taw-su-ka Passifloraceae CL
112 | Pennisetum purpureum Schum. Yon-sa-gyi Poaceae G
113 | Persea americana Mill. Htaw-bat-thi Lauraceae T
114 | Pinus insularis Endl. Tin-shu Pinaceae T
115 | Plantago major L. Ah-gyaw-paung-ta-htaung Plantaginaceae H
116 | Polygonum barbatum Kywe-hna-khaung-gyate Polygonaceae H
117 | Prosopis juliflora DC. Gan-da-ya-su Mimosaceae ST
118 | Prunus cerasoides D.Don Cherry Rosaceae T
119 | Psidium guajava L. Mala-ka Myrtaceae ST
120 | Ranunculus lingua Strewbarry yaing Ranunculaceae H
121 | Ricinus communis L. Kyet-su Euphorbiaceae S
122 | Rosa chinensis Hnin si thay Rosaceae S
123 | Rosa cultivars Hnin si Rosaceae S
124 | Roystonea regia (H.B.K.)Cook Royal palm Arecacea T
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125 | Rubus ellipticus Sm. Ngar-u-thi/Su-thi Rosaceae S
126 | Rubus niveus Not known Rosaceae CL
127 | Saccharum officinarum L. Kyan Poaceae G
128 | Saccharum spontaneum L. Kaing/Ta-byet-se Poaceae G
129 | Salvia splendens Ker Gawl. Kalya-ni Lamiaceae S
130 | Sansevieria trifasciata Hort.ex Prain Na-ga-set Dracaenaceae H
131 | Schima wallichii (DC.) Korth. Thit yar Theaceae T
132 | Senna hirsuta ( L.) Irwin & Barneby Ka-thaw-hmwe-htu Caesalpiniaceae S
133 | Setaria lutescens Hubb. Yon-sa-thay Poaceae G
134 | Sida acuta Burm.f. Ta-byet-se-ywet-chone Malvaceae S
135 | Sida rhombifolia L. Ta-byet-se-ywet-wine Malvaceae S
136 | Smilax aspericaulis Wall ex A. D.C. Sein-na-baw-thay Smilacaceae CL
137 | Solanum nigrum L. Baung-laung-nyo Solanaceae H
138 | Solanum torvum Swartz Kha-yan-ka-zaw Solanaceae S
139 | Solanum tuberosum L. Arlu Solanaceae H
140 | Sonchus arvensis L. Not known Asteraceae H
141 | Spondias dulcisForst.f. Gwe Anacardiaceae T
142 | Stephania henandifolia Willd. Taung kya Menispermaceaec | CL
143 | Swietenia macrophylla King. Ma haw ga ni Meliaceae T
144 | Tabernaemontana corymbosa Za lat sat kyar Apocynaceae S
145 | Tecoma stans (L.)H.B.K. Sein-ta-kyu Bignoniaceae S
146 | Thevetia peruviana (Pers.) Schum. Set-hna-ya-thi Apocynaceae ST
147 | Tinospra nudiflora Kurz Sin-don-ma-nwee Menispermaceae | CL
148 | Tithonia diversifolia A. Gray Nay kyar yaing Asteraceae S
149 | Toona ciliata M.Romer Thit-kado Meliaceae T
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150 | Tournefortia ovata Wall. Sin na maung thay Boraginaceae H
151 | Trema orientalis (L.) Blume Khwe-sha Ulmaceae ST
152 | Tridax procumbens L. Hmwe-zok-ne-kya Asteraceae H
153 | Tropaeolum majus L. Taung-kya-gale Tropaeolaceae H
154 | Typhonium trilobatum Schott. Not known Araceae H
155 | Urea lobata L. Kat si nae gyi Malvaceae S
156 | Vigna catjang Walp. Pe dauk shay Fabaceae S
157 | Wattakaka volubilis ( L. f. ) Stapf. Gwe-dauk Asclepiadaceae CL
158 | Wedelia trilobata Bi-zet-pho Asteraceae S
159 | Zephyranthes carinata Herb. Hnin pan Amaryllidaceacae | H
160 | Ziziphus jujuba Lam. Zi Rhamnaceae ST

CL=Climber, F=Fern, G=Grass, S=Shrubs, ST=Small Tree, T=Tree
Appendix 5 Species Inventory List of Direct Impact Zone in Wet Season
No. | Scientific Name Common Name Family Name Habits
1 | Alstonia scholaris (L.) R. Br. Taung-ma-yoe Apocynaceae T
2 | Bellis perennis L. Sein-chai Asteraceae H
3 | Canna x generalis L.H. Bailey Not known Cannaceae H
4 | Catharanthus roseus (L.) G. Don Thinbaw-ma-hnyo Apocynaceae S
5 | Chrysopogon aciculatus (Retz.) Trin. Nauk-poe-myet Poaceae G
6 | Euphorbia prostrata Not known Euphorbiaceae H
7 | Gladiolus dalenii Van Geel subsp. dalenii Thit-sar-pan Iridaceae H
8 | Globba bulbifera Roxb. Wa-so-pan Zingiberaceae H
9 | Globba winitii C.H.C. Wright Pa-dein-ngo Zingiberaceae H
10 | Glycine max (L.) Merr. Pe-pok-se Fabaceae CL
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11 | Hedychium coronarium Koenig Ngwe-pan Zingiberaceae H

12 | Kalanchoe pinnata (Lam.) Pers. Ywet-kya-pin-pauk Crassulaceae H

13 | Lagenaria siceraria (Molina) Standl. Bu Cucurbitaceae CL

14 | Lannea coromandelica (Houtt.) Merr. Na-be Anacardiaceae ST

15 | Ludwigia octovalvis Lay-nyin-gyi Onagraceae H

16 | Nicandra physalodes (L.) Gaertn. Not known Solanaceae H

17 | Punica granatum L. Tha-le-thi Punicaceae ST

18 | Scutellaria galericulata Not known Lamiaceae H

19 | Sedum morganianum Not known Crassulaceae H

20 | Solanum melongena L. Kha-yan Solanaceae S

21 | Stellaria alsine Not known Caryophyllaceae H

22 | Zingiber officinale Roscoe Gyin/Eain Zingiberaceae H

CL=Climber, G=Grass, H=Herbs, S=Shrubs, ST=Small Tree, T=Tree
Appendix 6 Dry Season of Species Inventory List in the Indirect Impact Zone
Habit
No. | Scientific Name Common Name Family Name S

1 | Abelmoschus esculentus (L.)Moench Yon ba te Malvaceae S
2 | Acacia concinna (Willd.) DC. Ka-mon-chin Mimosaceae CL
3 | Acacia intsia Willd. Su-pok-gyi Mimosaceae CL
4 | Achras zapota L. Tha gyar thi Sapotaceae T
5 | Achyranthes aspera L. Kyet-mauk-su-pyan Amaranthaceae H
6 | Achyranthes bidentata Bl. Kyet-mauk-su-pyan Amaranthaceae H
7 | Adenanthera pavonina L. Ywe-gyi Mimosaceae T
8 | Agave americana L. Na-nat-gyi Agavaceae S

435




Habit
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9 | Ageratum houstonianum Mill. Paung-khon-pan Asteraceae H
10 | Albizia chinensis (Osbeck)Merr. Bon-me-za Mimosaceae T
11 | Albizia odoratissima (L.f.)Benth. Taung-ma-gyi Mimosaceae T
12 | Allium cepa L. Kyet-thon-ni Alliaceae H
13 | Allium sativum L. Kyet-thon-phyu Alliaceae H
14 | Alpinia conchigera Griff. Pa-da-gaw-gyi Zingiberaceae H
15 | Alternanthera sessilis Pa-zun-sa-yaing Amaranthaceae H

Than ma naing kyauk ma
16 | Alysicarpus vaginalis ( L.) Dc. naing Fabaceae H
17 | Amalocalyx microlobus Pierre ex Spire Pe-bok-nwee Rubiaceae CL
18 | Amaranthus gangeticus L. Hin-nu-nwee-yaing Amaranthaceae H
19 | Amaranthus spinosus L. Hnin-nu-new-su-bauk Amaranthaceae S
20 | Amorphophallus paeoniifolius (Dennst.)Nicolson Wau Araceae H
21 | Ampelocissus barbata Planch. Not known Vitaceae CL
22 | Anneslea fragrans Wall. Pan-ma Theaceae T
23 | Antidesma ghesaembilla Gaertn. Kin pa lin Euphorbiaceae ST
24 | Aporusa villosula Kurz Thit-khauk Euphorbiaceae ST
25 | Archidendron jiringa (Jack) Nielsen Da-nyin Mimosaceae T
26 | Argemone mexicana L. Kon-kha-ya Papaveraceae S
27 | Artemisia vulgaris L. Mae-di-doke Asteraceae S
28 | Artocarpus heterophyllus Lam. Pein-ne Moraceae T
29 | Asparagus densiflorus Shint-ma-tet Asparagaceae CL
30 | Azolla filiculoides Not known Salviniaceae AqH
Scropphulariacea

31 | Bacopa monnieri (L.)Pennell Ye-myin-khwa e H
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32 | Barleria cristata L. Pyo-ma-naing Acanthaceae S
33 | Barleria prionitis L. Leik-su-shwe Acanthaceae S
34 | Bauhinia glauca (Wall. ex Benth.)Benth. Pha-lan Caesalpiniaceae CL
35 | Bidens alba DC Ta-sae-ut Asteraceae H
36 | Bischofia javanica Blume Ye-padauk Euphorbiaceae T
37 | Blinkworthia lycioides Choisy Taung-bo-lu-lin Convolvulaceae CL
38 | Blumea balsamifera DC. Phon-ma-thein Asteraceae S
39 | Boerhavia repanda Willd. Pa-yan-na-wa Nyctaginaceae H
40 | Bombax ceiba L. Let-pan Bombacaceae T

Bothriospermum tenellum (Hornem.) Fisch. & C.A.
41 | Mey. Not known Boraginaceae H
42 | Bouea burmanica Griff. Ma yang Anacardiaceae T
43 | Brassica alba Hook.f. & T. Mon-hnyin-byu Brassicaceae H
44 | Brassica oleracea L. sub-sp. botrytis Gaw phe pwint Brassicaceae H
45 | Brassica oleracea L. sub-sp. capitata Gaw phe htoke Brassicaceae H
46 | Broussonetia papyrifera (L.)Vent. Paper mulberry Moraceae T
47 | Buchanania latifolia Roxb. Lun Anacardiaceae T
48 | Buddleja asiatica Lour Not known Buddlejaceae S
49 | Bulbophyllum kanburiense Seidenf. Not known Orchidaceae E
50 | Bulbophyllum sp.(1) Not known Orchidaceae E
51 | Bulbophyllum sp.(2) Not known Orchidaceae E
52 | Bulbophyllum sp.(3) Not known Orchidaceae E
53 | Callicarpa macrophylla Vahl. Kyun na lin thay Verbenaceae ST
54 | Camellia assimilis Champ. La phet Theaceae ST
55 | Canna edulis Ker Gawl. Ar-do-u Cannaceae H
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56 | Capsicum frutescens Nga-yok Solanaceae H
57 | Carica papaya L. Thin-baw-pin Caricaceae ST
58 | Cassia grandis L. {. Taw-cherry Caesalpiniaceae ST
59 | Cassia occidentalis L. Dan-gwe Caesalpiniaceae S
60 | Castanopsis acuminatissima Thit-e Fagaceae T
61 | Castanopsis argyrophylla King Thit-e Fagaceae T
62 | Cayratia japonica Not known Vitaceae CL
63 | Cayratia trifolia Not known Vitaceae CL
64 | Cephalocroton discolor Baill. Pi-law-pi-nan Euphorbiaceae ST
65 | Ceratophyllum demersum Khwe mi Ceratophyllaceae | Aq H
66 | Cestrum nocturnum L. Nya-hmwe-pan Solanaceae S
67 | Chonemorpha fragrans Not known Apocynaceae CL
68 | Chromolaena odorata (L.) R.M. King & H Robinson Bi-zet Asteraceae S
69 | Cibotium barometz (Linn.) J. Sm. Da-yin-kauk Dicksoniaceae F
70 | Citrus aurantiifolia (Christm.)Sw. Ka pa lar thi Rutaceae S
71 | Citrus reticulata Blanco Lein maw Rutaceae ST
72 | Clausena excavata var.villosa Hook. f. Taw-pyin-daw-thein Rutaceae S
73 | Clematis buchananiana DC. Khwa nyo Ranunculaceae CL
74 | Clematis finetiana Khwa nyo Ranunculaceae CL
75 | Clematis mauritiana Khwa nyo Ranunculaceae CL
76 | Clerodendrum nutans Wall. Nga-yant-pa-du Verbenaceae S
77 | Commelina diffusa Burm.f. Wet kyut Commelinaceae H
78 | Cordia myxa L. Tha-net Boraginaceae ST
79 | Costus specious Sm. Pha-lan-taung-hmwe Costaceae H
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80 | Crassocephalum crepidioides (Benth.) S. Moor. Pan-zouk-hto Asteraceae H
81 | Crateva adansonii DC. Ka dat Capparaceae ST
82 | Cratoxylumsp. Be-bya Hypericaceae ST
83 | Crinum asiaticum L.var. sinicum(Roxb.ex Herb.)Baker | Ko yan gyi Amaryllidaceacae | H
84 | Crotalaria mucronata L. Taw peik san Fabaceae S
85 | Croton joufra Roxb. Tha-yin-ka-do Euphorbiaceae ST
86 | Croton oblongifolius Roxb. Tha-yin-gyi Euphorbiaceae ST
87 | Cucurbita maxima Duchesne Shwe-pha-yone Cucurbitaceae CL
88 | Curculigo orchioides Gaertn. Mu-tha-li Hypoxidaceae H
89 | Curculigo recurvata Dryand. Kywet ma lut ohn Hypoxidaceae H
90 | Curcuma attenuata Wall. Mar lar Zingiberaceae H
91 | Cuscuta chinensis Lam. Shwe nwee thay Convolvulaceae CL
92 | Cuscuta reflexa Roxb. Shwe nwee gyi Convolvulaceae CL
93 | Cydonia cathayensis Hemsl. Pin sein Rosaceae ST
94 | Cyperus compressus Wet-la Cyperaceae AgqH
95 | Cyperus digitatus Roxb. Thone dauk myet Cyperaceae H
96 | Dalbergia cultrata Grah. Yin-daik Fabaceae T
97 | Dalbergia volubilis Roxb. Daung-ta-laung Fabaceae S
98 | Daucus carota L. U-ni Apiaceae H
99 | Debregeasia longifolia Wedd. Phet yar Urticaceae ST

100 | Dendrobium cariniferum Rchb.f. Mahar-dewi Orchidaceae E
101 | Dendrobium gibsonii Paxton Shwe-pan Orchidaceae E
102 | Dendrobium thyrsiflorum Rchb.f. Tagun-lon-ngwe Orchidaceae E
103 | Dendrocalamus membranaceus Munro Wa-ma Poaceae B
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104 | Dendrocalamus strictus (Roxb.) Nees Wa-hti Poaceae B
105 | Derris scandens (Roxb.)Benth. Mi-chaung-nwee Fabaceae CL
106 | Desmodium heterocarpon Myay-pe-htwe Fabaceae S
107 | Dichrocephala integrifolia (L.f.)Kuntze Not known Asteraceae H
108 | Dicranopteris linearis Hna khwa fern Gleicheniaceae F
109 | Dioscorea alata Myauk-u Dioscoreaceae CL
110 | Dioscorea pentaphylla L. Kywe nga ywet Dioscoreaceae CL
111 | Donax grandis (Miq.)Ridl. Thin Marantaceae H
112 | Drymaria cordata (L.) Willd. ex Schult. Not known Caryophyllaceae H
113 | Drynaria quercifolia Oak-leaf Fern Polypodiaceae F
114 | Duabanga grandiflora Myauk-ngo Lythraceae T
115 | Eclipta alba (L.) Hassk. Kyeik-hman Asteraceae H
116 | Egeria densa Planchon. Egeria Hydrocharitaceae | AqH
117 | Elephantopus scaber L. Sin -che Asteraceae H
118 | Eleusine indica Gaertn. Sin-ngo-myet Poaceae G
119 | Emilia sonchifolia (L.)DC. Not known Asteraceae H
120 | Engelhardtia spicata Blume Pan swe le Juglandaceae T
121 | Enhydra fluctuans Lour. Ka na phaw Asteraceae H
122 | Equisetum hyemale Not known Equisetaceae H
123 | Eriolaena candollei Wall. Tayaw-ywet-waing Sterculiaceae ST
124 | Eryngium foetidum L. Shan-nan-nan Apiaceae H
125 | Erythrina strica Roxb. Taung-ka-thit Fabaceae ST
126 | Eucalyptus camaldulensis Dehnh. U-ca-lit Myrtaceae T
127 | Eugenia operculata Roxb. Ye-tha-bye Myrtaceae T
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128 | Euphorbia antiquorum L. Ta-zaung-gyi Euphorbiaceae ST
129 | Euphorbia bifida Say-pa-le Euphorbiaceae H
130 | Euphorbia hypericifolia L. Seik-noe-ma-htwet Euphorbiaceae H
131 | Ficus altissima Nyaung Moraceae ST
132 | Ficus bambusifolia Not known Moraceae S
133 | Ficus hirta Vahl. Not known Moraceae S
134 | Ficus hispida L. {. Kha-aung Moraceae ST
135 | Ficus religiosa L. Baw-di-nyaung Moraceae T
136 | Ficus semicordata Ka dut Moraceae ST
137 | Flemingia macrophylla (Willd.)Merr. Pha-lan-phyu Fabaceae S
138 | Flueggea virosa (Roxb. ex Willd.) Voigt Ye-chin-ya Euphorbiaceae ST
139 | Fragaria nilgerrensis Schlecht.ex J.Gay Strawberry yaing Rosaceae H
140 | Gardenia coronaria Buch-Ham. Yin gat gyi Rubiaceae ST
141 | Garuga pinnata Roxb. Chin-yok Burseraceae ST
142 | Gentiana depressa D.Don Not known Gentianaceae H
143 | Gentiana frigida Not known Gentianaceae H
144 | Geodorum attenuatum Griff. Pa-dein-ngo Orchidaceae H
145 | Getonia floribunda Roxb. Kywet nwee thay Combretaceae CL
146 | Glochidion rubrum Hta-min-sok Euphorbiaceae ST
147 | Grangea maderaspatana (L.)Poir. Ye-tazwet Asteraceae H
148 | Harrisonia abyssinica Oliv. Su gyit Simaroubaceae ST
149 | Helianthus annuus L. Nay kyar Asteraceae S
150 | Helicia nilagirica Ka na so Euphorbiaceae T
151 | Hibiscus macrophyllus Phet-wun Malvaceae T
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152 | Hibiscus mutabilis L. Kyet-shaw Malvaceae ST
153 | Hibiscus trionum L. Not known Malvaceae S
154 | Hippeastrum puniceum (Lam.)Kuntze Khat-ta Amaryllidaceacae | H
155 | Hygrophila phlomoides Nees Mi-gyaung-kun-bat Acanthaceae S
156 | Hypericum japonicum Thunb. Not known Hypericaceae H
157 | Hypolytrum nemorum Taw kyet le hle Poaceae G
158 | Imperata cylindrica (L.) P. Beauv. Thet-ke Poaceae G
159 | Imperata koenigii (Retz.) P. Beauv. Thet-ke-kyet-hme Poaceae G
160 | Indigofera tinctoria L. Me yaing Fabaceae S
161 | Inula cappa (Buch.-Ham.)DC. Not known Asteraceae H
162 | Iris collettii Hook.f. Not known Iridaceae H
163 | Jacaranda acutifolia Humb.& Bonpl. Sein pan pyar Bignoniaceae T
164 | Jasminum laurifolium Roxb. Taw-sa-be Oleaceae CL
165 | Jatropha pungens Forssk. Kyet-su-ka-na-kho Euphorbiaceae S
166 | Lannea coromandelica (Houtt.) Merr. Na-be Anacardiaceae ST
167 | Lantana camara Sein-na-ban Verbanaceae S
168 | Lasia spinosa (L.)Thwaites Za-yit Araceae H
169 | Leea hirta Banks Naga-mauk-phyu Leeaceae ST
170 | Leea rubra Blume. Na-ga-mauk-ni Leeaceae S
171 | Leucaena leucocephala (Lam.) De Wit Baw-sa-gaing Mimosaceae S
172 | Leucas cephalotes Spreng. Pin-gu-hteik-paik Lamiaceae H
173 | Lithocarpus elegans (Blume)Hatusima ex Soepadmo Sa-gat Fagaceae T
174 | Litsea glutinosa (Lour.)C.B.Rob. On-don Lauraceae T
175 | Lonicera macrantha DC. Gawng-kyeng Caprifoliaceae CL
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176 | Loranthus scurrula (L.)L. Kyi-baung Loranthaceae PS
177 | Lycopersicon esculentum Mill. Kha-yan-chin Solanaceae S
178 | Lygodium microphyllum Kauk-kwe-fern Lygodiaceae F
179 | Mallotus sp. Not known Euphorbiaceae S
180 | Melastoma malabathricum L. Say-o-poke Melastomataceae | S
181 | Mesua ferrea L. Gan-gaw Hypericaceae T
182 | Michelia baillonii(Pierre)Finet & Gagnep. Sa-ga-phyu Magnoliaceae T
183 | Mikania micrantha H.B.K. Bi-zet-nwee Asteraceae CL
184 | Millettia pubinervis Kurz Thin-win-bo Fabaceae ST
185 | Mimosa pigra L. Ye-hti-ka-yon Mimosaceae H
186 | Mimosa pudica L. Hti-ka-yone Mimosaceae H
187 | Mitragyna rotundifolia (Roxb.) Kuntze Bin-ga Rubiaceae T
188 | Morus alba L. Met-mon-chee/Posa Moraceae ST
189 | Morus macroura Po-sa Moraceae T
190 | Mucuna pruriens (L.)DC. Khwe-le-ya Fabacae CL
191 | Murraya koenigii (L.) Spreng. Pyin daw thein Rutaceae ST
192 | Musa malaccensis Ridl. Phi-gyan-nget-pyaw Musaceae H
193 | Mussaenda pubescens Pwit tu ywet tu Rubiaceae S
194 | Najas minor Brittleleaf Najadaceae AqH
195 | Nasturtium officinale R.Br. Ye-mon-nyin Brassicaceae AqH
196 | Neyraudia reynaudiana (Kunth) Keng ex Hitchc. Kyu Poaceae G
197 | Nymphoides sp. Kya-lin-ban Menyanthaceae AqH
198 | Oroxylum indicum(L.)Kurz. Kyaung-sha Bignoniaceae ST
199 | Oxalis corniculata L. Hmo-chin Oxalidaceae H




Habit

No. | Scientific Name Common Name Family Name S
200 | Oxalis latifolia H.B.K. Hmo-chin-gyi Oxalidaceae H
201 | Papilionanthe teres (Roxb.)Schltr. Yo-set-gyi Orchidaceae E
202 | Pavetta indica L. Sa-gwe-pan Rubiaceae ST
203 | Pennisetum purpureum Schum. Yon-sa-gyi Poaceae G
204 | Pericampylus glaucus L. Taung kya Menispermaceae | CL
205 | Persea americana Mill. Htaw-bat-thi Lauraceae T
206 | Phoenix loureiri Kunth Thin paung Arecaceae ST
207 | Pholidota articulata Lindl. Kywet-mee-pan-myo-kwe Orchidaceae E
208 | Photinia benthamiana Hance Not known Rosaceae ST
209 | Phyla nodiflora Pa-zun-tha-bet Verbenaceae S
210 | Phyllanthus emblica L. Zi-phyu Euphorbiaceae ST
211 | Picea farreri C.N.Page & K.D.Rushforth Not known Pinaceae T
212 | Pinus insularis Endl. Tin-shu Pinaceae T
213 | Pisum sativum L. Shwe pe thi Fabaceae H
214 | Plantago major L. Ah-gyaw-paung-ta-htaung Plantaginaceae H
215 | Polygonum barbatum Kywe-hna-khaung-gyate Polygonaceae H
216 | Polygonum chinense L. Maha-gar-kyan-sit Polygonaceae H
217 | Polygonum plebeium R.Br. Nga-yo-pin Polygonaceae H
218 | Portulaca oleracea L. Myay-byit Portulacaceae H
Potamogetonacea

219 | Potamogeton crispus Not known e AqH
Potamogetonacea

220 | Potamogeton diversifolius Not known e AqH
Potamogetonacea

221 | Potamogeton natans Not known e AqH

222 | Premna amplectens Wall Yin-bya-byu Verbenaceae S




Habit

No. | Scientific Name Common Name Family Name S
223 | Premna latifolia Roxb. Kyun na lin gyi Verbenaceae ST
224 | Prunus cerasoides D.Don Cherry Rosaceae T
225 | Pyrus communis L. Thit taw thi Rosaceae T
226 | Quercus kerrii Crab Thit-e Fagaceae T
227 | Quercus lineata Blume Thinya-gyi Fagaceae ST
228 | Randia uliginosa DC. Hman ni Rubiaceae ST
229 | Ranunculus lingua Strewbarry yaing Ranunculaceae H
230 | Ricciocarpus natans Not known Ricciaceae FB
231 | Ricinus communis L. Kyet-su Euphorbiaceae S
232 | Rosa multiflora Thunb. Not known Rosaceae S
233 | Rotala rotundifolia (Buch.-Ham.ex Roxb.)Kochne Not known Lythraceae H
234 | Rubus ellipticus Sm. Ngar-u-thi/Su-thi Rosaceae S
235 | Rubus moluccanus L. Hnini-si-yaing Rosaceae S
236 | Rubus niveus Not known Rosaceae CL
237 | Rumex trisetiferus Stokes Not known Polygonaceae H
238 | Saccharum spontaneum L. Kaing/Ta-byet-se Poaceae G
239 | Sagittaria latifolia Arrow head Alismataceae AqH
240 | Sagittaria sanfordii Arrow head Alismataceae AqH
241 | Salacia oblonga Not known Celastraceae CL
242 | Sambucus javanica Blume Pale-pan Caprifoliaceae S
243 | Sapindus rarak DC. Sat-pyar-pin Sapindaceae T
244 | Schefflera sp. Not known Araliaceae ST
245 | Schima wallichii (DC.) Korth. Thit yar Theaceae T
246 | Schleichera oleosa (Lour.) Oken Gyo Sapindaceae T




Habit

No. | Scientific Name Common Name Family Name S
247 | Schoenoplectus juncoides(Roxb.)Palla Myet-lon Cyperaceae H
248 | Scutellaria barbata D.Don Not known Lamiaceae H
249 | Senna hirsuta ( L.) Irwin & Barneby Ka-thaw-hmwe-htu Caesalpiniaceae S
250 | Setaria lutescens Hubb. Yon-sa-thay Poaceae G
251 | Sida acuta Burm.f. Ta-byet-se-ywet-chone Malvaceae S
252 | Sida rhombifolia L. Ta-byet-se-ywet-wine Malvaceae S
253 | Smilax aspericaulis Wall ex A. D.C. Sein-na-baw-thay Smilacaceae CL
254 | Smilax macrophylla Roxb. Sein-na-baw-gyi Smilaceae CL
255 | Solanum erianthum D.Don Daung-satpya Solanaceae ST
256 | Solanum indicumL. Ka-zaw-kha Solanaceae H
257 | Solanum nigrum L. Baung-laung-nyo Solanaceae H
258 | Solanum torvum Khan yan ka zaw Solanaceae S
259 | Sonchus arvensis L. Not known Asteraceae H
260 | Sorbus corymbifera (Miq.) Khep & Yakovlev Thit-taw-thi-yaing Rosaceae T
261 | Spermacoce stricta L. Not known Rubiaceae H
262 | Spirogyra sp. Ye-maw Zygnemataceae Al
263 | Stephania henandifolia Willd. Taung kya Menispermaceae | CL
264 | Syzygium cumini (L.)Skeels Tha-bye Myrtaceae T
265 | Syzygium megacarpum (Craib)Rathakr.&N.C. Hnin thi Myrtaceae T
266 | Syzygium sp. Aung tha bye Myrtaceae ST
267 | Tadehagi triquetrum (L.)H. Ohashi Lauk-thay Fabaceae S
268 | Tamarindus indica L. Ma-gyi Caesalpiniaceae T
269 | Tectona grandis L. f. Kyun Verbenaceae T
270 | Tectona hamiltoniana Wall. Da-hat Verbenaceae T




Habit

No. | Scientific Name Common Name Family Name S
271 | Terminalia bellerica Roxb. Thit seik Combretaceae T
272 | Teucrium quadrifarium Buch.-Ham. Not known Lamiaceae H
273 | Tithonia diversifolia A. Gray Nay kyar yaing Asteraceae S
274 | Toona ciliata M.Romer Thit-kado Meliaceae T
275 | Tournefortia ovata Wall. Sin na maung thay Boraginaceae H
276 | Trevesia palmata (Roxb.ex Lindl.)Vis. Hpaw Araliaceae ST
277 | Trichotosia sp. Not known Orchidaceae H
278 | Tridax procumbens L. Hmwe-zok-ne-kya Asteraceae H
279 | Triumfetta rotundifolia Lam. Kat-se-ne-thay Tiliaceae S
280 | Typhonium trilobatum Schott. Not known Araceae H
281 | Uraria crinata Desv. Not known Fabaceae H
282 | Urea lobata L. Kat-se-nae-gyi Malvaceae S
283 | Utricularia sp. Bu-baung-pin Lentibulariaceae H
284 | Vanda denisoniana Ben.& Rchb.f. Tha-yet-the-thit-khwa Orchidaceae E
285 | Vangueria spinosa Roxb. Sae than ma yar / Ma gyi pauk | Rubiaceae ST
286 | Vitex pubescens Vahl Kyet-yoe Verbenaceae T
287 | Wedelia trilobata Bi-zet-pho Asteraceae S
288 | Wendlandia tinctoria DC. Thit-ni Rubiaceae ST
289 | Zea mays L. Pyaung-phu Poaceae G
290 | Zephyranthes carinata Herb. Hnin pan Amaryllidaceacac | H
291 | Zingiber officinale Roscoe Gyin Zingiberaceae H
292 | Ziziphus jujuba Lam. Zi Rhamnaceae ST

Al=Algae, AqH=Aquatic Herbs, B=Bamboo, CL=Climber, E=Epiphyte, F=Fern, FB=Floating Bryophyte, G=Grass, H=Herbs, PS=Parasitic Shrubs, S=Shrubs, ST=Small Tree, T=Tree




Appendix 7 Species Inventory List of Indirect Impact Zone in Wet Season

No. | Scientific Name Common Name Family Name Habits
1 | Adiantum tenerum Not known Pteridaceae F
2 | Adina indivisa Lance Hnaw Rubiaceae T
3 | Allium tuberosum Roxb. Gyu-myit Alliaceae H
4 | Alstonia scholaris (L.) R. Br. Taung-ma-yoe Apocynaceae T
5 | Arachis hypogaea L. Myay pe Fabaceae H
6 | Arisaema prazeri Hook. f. Not known Araceae H
7 | Aster bellidiastrum (L.)Scop. Not known Asteraceae H
8 | Bellis perennis L. Sein-chai Asteraceae H
9 | Boehmeria nivea (L.) Gaud. Kya-sha Urticaceae S
10 | Brachycorythis helferi (Rchb.) Summ Not known Orchidaceae H
11 | Breynia retusa Not known Euphorbiaceae S
12 | Canna indica L. Bok-dan-tha-ra-nan Cannaceae H
13 | Capsicum annuum L.var. annuum Nga-yok-pwa Solanaceae S
14 | Carissa spinarum A. DC. Khan-pin Apocynaceae ST
15 | Caryota mitis Lour. Min-baw Arecaceae T
16 | Ceropegia racemosa Not known Asclepiadaceae CL
17 | Chrysopogon aciculatus (Retz.) Trin. Nauk-poe-myet Poaceae G
18 | Cissus discolor Ta-bin-taing-mya-nan-ni | Vitaceae CL
Cleisostoma appendiculatum (Lindl.) Benth.
19 | & Hook. f. Not known Orchidaceae E
Yin-pya-net/Khan-ta-
20 | Clerodendrum spicatum gaung Verbenaceae S
21 | Colocasia esculenta (L.) Schott Pein Araceae H
22 | Connarus paniculatus Roxb. Ka-dok-ka-det Connaraceae S
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No. | Scientific Name Common Name Family Name Habits
23 | Coreopsis grandiflorus Nutt.ex Champ. Sein-chai Asteraceae H
24 | Crepis vesicaria ssp. taraxacifolia Not known Asteraceae H
25 | Crotalaria albida Heyne Not known Fabaceae H
26 | Datura stramonium L. Pa-daing Solanaceae S
27 | Desmodium heterophyllum Not known Fabaceae H
28 | Desmodium triangulare (Retz.) Merr. Not known Fabaceae S
29 | Dioscorea dumetorum Kwe-thon-ywet Dioscoreaceae CL
30 | Drosera burmanii Vahl Sundrew Droseraceae H
31 | Drosera peltata Sm. Sundrew Droseraceae H
32 | Duranta repens L. Bo-kadaw-myet-khone Verbenaceae S
33 | Elaeocarpus lanceifolius Roxb. Thit-pwe Elacocarpaceae T
34 | Elodea canadensis Not known Hydrocharitaceae | AqH
35 | Euphrasia hudsoniana Not known Scrophulariaceae | H
36 | Fagopyrum esculentum Moench Pan-chone/Buckwheat Polygonaceae H
37 | Ficus citrifolia Not known Moraceae ST
38 | Gladiolus dalenii Van Geel subsp. dalenii Thit-sa-pan Iridaceae H
39 | Gladiolus gandavensis Van Houtte Thit-sa-pan Iridaceae H
40 | Globba winitii C.H.C. Wright Pa-dein-ngo Zingiberaceae H
41 | Glochidion eriocarpum Hta-min-sok Euphorbiaceae S
42 | Gmelina arborea Roxb. Ya-ma-nae /Sin-awn Verbenaceae T
43 | Gomphus floccosus Not known Gomphaceae Mu
44 | Hedychium gracile var. glaucum Roscoe Pade-gaw Zingiberaceae H
45 | Hydnum imbricatum Not known Hydnaceae Mu
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No. | Scientific Name Common Name Family Name Habits
46 | Hypericum desetangsii Not known Hypericaceae S
47 | Hypoestes triflora (Forssk.) Roem. & Schult. Not known Acanthaceae H
48 | Lemna aequinoctialis Welw. Be-sa-hmaw Lemnaceae Aq
49 | Lipocarpha chinensis Not known Cyperaceae H
50 | Millettia extensa Benth. Win-u Fabaceae CL
51 | Nicandra physalodes (L.) Gaertn. Not known Solanaceae H
52 | Oryza sativa L. Sa-ba Poaceae G
53 | Osbeckia chinensis L. Say-o-pok Melastomataceae | S
54 | Pandanus odoratissimus L. f. Sat-thwa-pu Pandanaceae ST
55 | Phaseolus vulgaris L. Bo-sa-pe Fabaceae CL
56 | Pouzolzia parasitica Not known Urticaceae H
57 | Prema integrifolia L. Not known Verbenaceae S
58 | Ramaria botrytis Not known Gomphaceae Mu

Ma-gyi-bauk/Se-
59 | Randia dumetorum Lam. thanbaya Rubiaceae ST
60 | Rhus javanica L. Chying-ma Anacardiaceae ST
61 | Rubia wallichiana Not known Rubiaceae CL
62 | Sesbenia javanica Miq. Nyan Fabaceae S
63 | Sonchus oleraceus Not known Asteraceae H
64 | Streptocaulon tomentosum Wight & Arn. Myin-sa-gon-ni Asclepiadaceae CL
65 | Wattakaka volubilis ( L. f.) Stapf. Gwe-dauk Asclepiadaceae CL
66 | Zoysia matrella (L.) Merr. Not known Poaceae G

Ag=Aquatic, Aq H= Aquatic Herbs, CL=Climber, E=Epiphyte, F=Fern, G=Grass, H=Herbs, Mu=Mushroom, S=Shrubs, ST=Small Tree, T=Tree
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Appendix 8 IUCN red list species of Direct Impact Zone in Dry Season

No. | Scientific Name Common Name Family Name IUCN Criteria
Amorphophallus paeoniifolius
1 | (Dennst.)Nicolson Wau Araceae LC ver 3.1
2 | Bacopa monnieri (L.)Pennell Ye-myin-khwa Scropphulariaceae LC ver 3.1
3 | Bauhinia glauca (Wall. ex Benth.)Benth. | Pha-lan Caesalpiniaceae LC ver 3.1
4 | Brassica oleracea L. sub-sp. botrytis Gaw phe pwint Brassicaceae DD ver 3.1
5 | Capsicum frutescens Nga-yok Solanaceae LC ver 3.1
6 | Carica papaya L. Thin-baw-pin Caricaceae DD ver 3.1
7 | Ceratophyllum demersum Khwe mi Ceratophyllaceae LC ver 3.1
8 | Commelina diffusa Burm.f. Wet kyut Commelinaceae LC ver 3.1
9 | Cyperus compressus Wet-la Cyperaceae LC ver 3.1
10 | Cyperus digitatus Roxb. Thone dauk myet | Cyperaceae LC ver 3.1
11 | Dalbergia cultrata Grah. Yin-daik Fabaceae NT ver 3.1
12 | Dendrocalamus membranaceus Munro Wa-ma Poaceae LC ver 3.1
13 | Derris scandens (Roxb.)Benth. Mi-chaung-nwee Fabaceae LC ver 3.1
14 | Engelhardtia spicata Blume Pan swe le Juglandaceae LR/Ic ver 2.3
15 | Grangea maderaspatana (L.)Poir. Ye-tazwet Asteraceae LC ver 3.1
16 | Helianthus annuus L. Nay kyar Asteraceae LC ver 3.1
17 | Lasia spinosa (L.)Thwaites Za-yit Araceae LC ver 3.1
18 | Lygodium microphyllum Kauk-kwe-fern Lygodiaceae LC ver 3.1
19 | Mimosa pudica L. Hti-ka-yone Mimosaceae LC ver 3.1
20 | Najas minor Brittleleaf Najadaceae LC ver 3.1
21 | Nasturtium officinale R.Br. Ye-mon-nyin Brassicaceae LC ver 3.1
22 | Persea americana Mill. Htaw-bat-thi Lauraceae LC ver 3.1
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No. | Scientific Name Common Name Family Name IUCN Criteria

23 | Phyla nodiflora Pa-zun-tha-bet Verbenaceae LC ver 3.1

24 | Picea farreri C.N.Page & K.D.Rushforth | Not known Pinaceae VU D2 ver 3.1

Ah-gyaw-paung-

25 | Plantago major L. ta-htaung Plantaginaceae LC ver 3.1

26 | Polygonum plebeium R.Br. Nga-yo-pin Polygonaceae LC ver 3.1

27 | Potamogeton crispus Not known Potamogetonaceae LC ver 3.1

28 | Potamogeton natans Not known Potamogetonaceae LC ver 3.1

29 | Pyrus communis L. Thit taw thi Rosaceae LC ver 3.1

30 | Ranunculus lingua Strewbarry yaing | Ranunculaceae LC ver 3.1

Rotala  rotundifolia (Buch.-Ham.ex

31 | Roxb.)Koehne Not known Lythraceae LC ver3.1

32 | Saccharum spontaneum L. Kaing/Ta-byet-se | Poaceae LC ver 3.1

33 | Sagittaria latifolia Arrow head Alismataceae LC ver 3.1

34 | Tamarindus indica L. Ma-gyi Caesalpiniaceae LC ver 3.1

35 | Toona ciliata M.Romer Thit-kado Meliaceae LR/Ic ver 2.3
36 | Ziziphus jujuba Lam. Zi Rhamnaceae LC ver 3.1

DD=Data Deficient , LC=Least Concern, LR/lc=Lower Risk/least concern, NT=Near Threatened, VU=Vulnerable

Appendix 9 IUCN red list species of Direct Impact Zone in Wet Season

No. | Scientific Name Common Name Family Name IUCN Criteria
1 | Alstonia scholaris (L.) R. Br. Taung-ma-yoe Apocynaceae LR/Ic ver 2.3
2 | Globba winitii C.H.C. Wright Pa-dein-ngo Zingiberaceae LC ver 3.1
3 | Ludwigia octovalvis Lay-nyin-gyi Onagraceae LC ver 3.1
4 | Punica granatum L. Tha-le-thi Punicaceae LC ver 3.1
5 | Scutellaria galericulata Not known Lamiaceae LCver3.1
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LC=Least Concern, LR/lc=Lower Risk/least concern

Appendix 10 IUCN red list species of Indirect Impact Zone in Dry Season

No. | Scientific Name Common Name Family Name IUCN Criteria
1 | Amorphophallus paeoniifolius (Dennst.)Nicolson | Wau Araceae LC ver 3.1
2 | Bacopa monnieri (L.)Pennell Ye-myin-khwa Scropphulariaceae LC ver 3.1
3 | Bauhinia glauca (Wall. ex Benth.)Benth. Pha-lan Caesalpiniaceae LC ver 3.1
4 | Brassica oleracea L. sub-sp. botrytis Gaw phe pwint Brassicaceae DD ver 3.1
5 | Capsicum frutescens Nga-yok Solanaceae LC ver 3.1
6 | Carica papaya L. Thin-baw-pin Caricaceae DD ver 3.1
7 | Ceratophyllum demersum Khwe mi Ceratophyllaceae LC ver 3.1
8 | Commelina diffusa Burm.f. Wet kyut Commelinaceae LC ver 3.1
9 | Cyperus compressus Wet-la Cyperaceae LC ver 3.1

10 | Cyperus digitatus Roxb. Thone dauk myet Cyperaceae LC ver 3.1
11 | Dalbergia cultrata Grah. Yin-daik Fabaceae NT ver 3.1
12 | Dendrocalamus membranaceus Munro Wa-ma Poaceae LC ver3.1
13 | Derris scandens (Roxb.)Benth. Mi-chaung-nwee Fabaceae LC ver 3.1
14 | Engelhardtia spicata Blume Pan swe le Juglandaceae LR/Ic ver 2.3
15 | Grangea maderaspatana (L.)Poir. Ye-tazwet Asteraceae LC ver 3.1
16 | Helianthus annuus L. Nay kyar Asteraceae LC ver 3.1
17 | Lasia spinosa (L.)Thwaites Za-yit Araceae LC ver 3.1
18 | Lygodium microphyllum Kauk-kwe-fern Lygodiaceae LC ver 3.1
19 | Mimosa pudica L. Hti-ka-yone Mimosaceae LC ver 3.1
20 | Najas minor Brittleleaf Najadaceae LC ver 3.1
21 | Nasturtium officinale R.Br. Ye-mon-nyin Brassicaceae LCver3.1
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No. | Scientific Name Common Name Family Name IUCN Criteria

22 | Persea americana Mill. Htaw-bat-thi Lauraceae LC ver3.1

23 | Phyla nodiflora Pa-zun-tha-bet Verbenaceae LC ver 3.1

24 | Picea farreri C.N.Page & K.D.Rushforth Not known Pinaceae VU D2 ver 3.1

Ah-gyaw-paung-ta-

25 | Plantago major L. htaung Plantaginaceae LC ver 3.1

26 | Polygonum plebeium R.Br. Nga-yo-pin Polygonaceae LC ver 3.1

27 | Potamogeton crispus Not known Potamogetonaceae LC ver 3.1

28 | Potamogeton natans Not known Potamogetonaceae LCver 3.1

29 | Pyrus communis L. Thit taw thi Rosaceae LC ver 3.1

30 | Ranunculus lingua Strewbarry yaing Ranunculaceae LC ver 3.1

31 | Rotala rotundifolia (Buch.-Ham.ex Roxb.)Koehne | Not known Lythraceae LC ver 3.1

32 | Saccharum spontaneum L. Kaing/Ta-byet-se Poaceae LC ver 3.1

33 | Sagittaria latifolia Arrow head Alismataceae LC ver 3.1

34 | Tamarindus indica L. Ma-gyi Caesalpiniaceae LC ver 3.1

35 | Toona ciliata M.Romer Thit-kado Meliaceae LR/Ic ver 2.3
36 | Ziziphus jujuba Lam. Zi Rhamnaceae LC ver 3.1

DD=Data Deficient , LC=Least Concern, LR/lc=Lower Risk/least concern, NT=Near Threatened, VU=Vulnerable

Appendix 11 IUCN red list species of Indirect Impact Zone in Wet Season

No. | Scientific Name Common Name Family Name IUCN Criteria
Alstonia scholaris (L.) R. Br. Taung-ma-yoe Apocynaceae LR/Ic ver 2.3
2 | Colocasia esculenta (L.) Schott Pein Araceae LC ver 3.1
3 | Crotalaria albida Heyne Not known Fabaceae LC ver 3.1
4 | Drosera peltata Sm. Sundrew Droseraceae LC ver 3.1
5 | Elodea canadensis Not known Hydrocharitaceae LCver3.1
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No. | Scientific Name Common Name Family Name IUCN Criteria
6 | Euphrasia hudsoniana Not known Scrophulariaceae LC ver 3.1
7 | Globba winitii C.H.C. Wright Pa-dein-ngo Zingiberaceae LC ver 3.1
8 | Lemna aequinoctialis Welw. Be-sa-hmaw Lemnaceae LC ver 3.1
9 | Lipocarpha chinensis Not known Cyperaceae LC ver 3.1

LC=Least Concern, LR/lc=Lower Risk/least concern
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Appendix 12 Fauna

RECORDED BIRD SPECIES AND IUCN STATUS, NATIONAL PROTECTED STATUS AND ENDEMIC OF BIRD SPECIES IN TIGYIT
COAL-FIRED POWER PLANT

ORDER FAMILY NO | SCIENTIFIC NAME COMMON NAME DS |W | DS | WS | IUC | Nationa
S N 1
Statu | Protect
DI | DI |IDI |IDI g ed
Z |Z |Z Z Status
GALLIFOMES PHASIANIDAE 1 | Francolinus Chinese Francolin 4 3 SPA
pintadeanu
GALLIFOMES PHASIANIDAE 2 | Arborophila torqueola | Hill Partidge 1 SPA
GALLIFOMES PHASIANIDAE 3 | Gallus gallus Red Junglefowl 2 3
ANSERIFORMES | ANATIDAE 4 | Dendrocygna javanica | Lesser Whistling-Duck 6
CICONIIFORMES | ARDEIDAE 5 | Ixobrychus Cinnamon Bittern 2 CPA
cinnamomeus
CICONIIFORMES | ARDEIDAE 6 | Ardeola grayii Indian Pond-Heron 14| 18 PWA
CICONIIFORMES | ARDEIDAE 7 | Bubulcus coromandus | Eastern Cattle Egret 9| 15
CICONIIFORMES | ARDEIDAE 8 | Egretta garzetta Little Egret 4 8
FALCONIFORME | FALCONIDAE 9 | Falco peregrinus Peregrine Falcon 2 1
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S

FALCONIFORME | FALCONIDAE 10 | Pernis ptilorhynchus Oriental Honey-Buzzard CPA
S

FALCONIFORME | FALCONIDAE 11 | Elanus caeruleus Black-shouldered Kite CPA
S

FALCONIFORME | FALCONIDAE 12 | Spilornis cheela Crested Serpent-Eagle CPA
S

FALCONIFORME | FALCONIDAE 13 | Accipiter badius Shikra CPA
S

FALCONIFORME | FALCONIDAE 14 | Butastur liventer Rufous-winged Buzzard CPA
S

FALCONIFORME | FALCONIDAE 15 | Ictinaetus malayensis | Black Eagle CPA
S

GURIFORMES RALLIDAE 16 | Amaurornis White-breasted Waterhen

phoenicurus

GURIFORMES RALLIDAE 17 | Gallinula chloropus Common Moorhen SPA
GURIFORMES TURNICIDAE 18 | Turnix tanki Yellow-legged Buttonquail SPA
GURIFORMES TURNICIDAE 19 | Turnix suscitator Barred Buttonquail SPA
CHARADRIFOR | VANELLIDAE 20 | Vanellus indicus Red-wattled Lapwing CPA
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MES

CHARADRIFOR | ROSTRATULIDA | 21 | Rostratula Greater Painted-Snipe 2 CPA

MES E benghalensis

COLUMBIFORM | COLUMBIDAE 22 | Columba livia Rock Pigeon 53| 44

ES

COLUMBIFORM | COLUMBIDAE 23 | Columba pulchricollis | Ashy Woodpigeon 5

ES

COLUMBIFORM | COLUMBIDAE 24 | Streptopelia chinensis | Spotted Dove 18| 25 SPA

ES

COLUMBIFORM | COLUMBIDAE 25 | Treon phoenicopterus | Yellow-footed Green- 14 PWA

ES Pigeon

PSITTACIFORME | PSITTACIDAE 26 | Psittacula alexandri Red-breasted Parakeet 2 PWA

S

CUCULIFORMES | CUCULIDAE 27 | Hierococcyx Large Hawk-Cucukoo 4 SPA
sparverioides

CUCULIFORMES | CUCULIDAE 28 | Cuculus canorus Eurasian Cuckoo 2 SPA

CUCULIFORMES | CUCULIDAE 29 | Cacomantis merulimus | Plaintive Cuckoo 6 2 SPA

CUCULIFORMES | CUCULIDAE 30 | Eudynamys Asian Koel 1 1 SPA
scolopacaceus
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CUCULIFORMES | CUCULIDAE 31 | Centropus sinensis Greater Coucal 6 4
STRIGIFORMES | TYTONIDAE 32 | Tyto alba Common Barn-Owl 1 CPA
STRIGIFORMES | STRIGIDAE 33 | Otus sunia Oriental Scops-Owl 1 CPA
STRIGIFORMES | STRIGIDAE 34 | Glaucidium brodiei Collared Owlet 1 CPA
APODIFORMES | APODIDAE 35 | Cypsiurus balas Asian Palm-Swift 19| 24
APODIFORMES | APODIDAE 36 | Apus affinis House Swift 471 18
CORACIIFORME | ALCEDINIDAE 37 | Halcyon smyrnensis White-throated Kingfisher 3 3 PWA
S
CORACIIFORME | ALCEDINIDAE 38 | Halcyon pileata Black-capped Kingfisher 1 1 PWA
S
CORACIIFORME | MEROPIDAE 39 | Merops orientalis Little Green Bee-eater 14 11
S
CORACIIFORME | UPUPIDAE 40 | Upupa epops Common Hoopoe 3 4
S
PICIFORMES RAMPHASTIDA | 41 | Megalaima virens Great Barbet 2 2

E
PICIFORMES RAMPHASTIDA | 42 | Megalaima lineata Lineated Barbet 4 2

E
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PICIFORMES RAMPHASTIDA | 43 | Megalaima asiatica Blue-throated Barbet
E
PICIFORMES RAMPHASTIDA | 44 | Megalaima Coppersmith Barbet
E haemaccephala
PICIFORMES PICIDAE 45 | Picus canus Grey-headed Woodpecker CPA
PASSERIFORMES | VIREONIDAE 46 | Pteruthius flaviscapis | White-browed Shrike-
Babbler
PASSERIFORMES | CAMPEPHAGID | 47 | Coracina polioptera Indochinese Cuckooshrike
AE
PASSERIFORMES | CAMPEPHAGID | 48 | Pericrocotus ethologus | Long-tailed Minivet PWA
AE
PASSERIFORMES | CAMPEPHAGID | 49 | Pericrocotus speciosus | Scarlet Minivet PWA
AE
PASSERIFORMES | ORIOLIDAE 50 | Oriolus tenuirostris Slender-billed Oriole PWA
PASSERIFORMES | ORIOLIDAE 51 | Oriolus traillii Maroon Oriole PWA
PASSERIFORMES | ARTAMIDAE 52 | Artamus fuscus Ashy Woodswallow
PASSERIFORMES | PRIONPIDAE 53 | Hemipus picatus Bar-winged  Flycatcher-

Shrike
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PASSERIFORMES | AEGITHINIDAE | 54 | Aegithina tiphia Common lora 5 4 SPA
PASSERIFORMES | RHIPIDURIDAE 55 | Rhipidura albicollis White-throated Fantail 2
PASSERIFORMES | DICRURIDAE 56 | Dicrurus macrocercus | Black Drongo 8 5 SPA
PASSERIFORMES | DICRURIDAE 57 | Dicrurus leucophaeus | Ashy Drongo 2 2 SPA
PASSERIFORMES | DICRURIDAE 58 | Dicrurus aeneus Bronzed Drongo 1 1 SPA
PASSERIFORMES | DICRURIDAE 59 | Dicrurus paradiseus Greater Racket-tailed 2 2 SPA
Drongo
PASSERIFORMES | MONARCHIDAE | 60 | Hypothymis azurea Black-nape Monarch 1 1
PASSERIFORMES | CORVIDAE 61 | Corvus splendens House Crow 14| 10
PASSERIFORMES | CORVIDAE 62 | Corvus japonensis Large-billed Crow 6 8
PASSERIFORMES | CORVIDAE 63 | Urocissa Red-billed Blue Magpie 2 4 PWA
erythrorhyncha

PASSERIFORMES | CORVIDAE 64 | Dendrocitta formosae | Grey Treepie 1 1 PWA
PASSERIFORMES | LANIIDAE 65 | Lanius tigrinus Tiger Shrike 4
PASSERIFORMES | LANIIDAE 66 | Lanius cristatus Brown Shrike 1

PASSERIFORMES | LANIIDAE 67 | Lanius schach Long-tailed Shrike 5 3
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PASSERIFORMES | NECTARINIIDA 68 | Arachnothera magna Streaked Spiderhunter 1 1

E
PASSERIFORMES | NECTARINIIDA 69 | Cinnyris jugularis Olive-backed Sunbird 1 2 PWA

E
PASSERIFORMES | DICAEIDAE 70 | Dicaeum cruentatum Scarlet-backed 1 3 4 PWA

Flowerpecker
PASSERIFORMES | PLOCEIDAE 71 | Ploceus philippinus Baya Weaver 20| 16 PWA
PASSERIFORMES | ESTRILDIDAE 72 | Lonchura punctulata Scaly-breasted Munia 10| 18| 23
PASSERIFORMES | PASSERIDAE 73 | Passer domesticus House Sparrow 15 9
PASSERIFORMES | PASSERIDAE 74 | Passer montanus Eurasian Tree-Sparrow 9 4
PASSERIFORMES | MOTACILLIDAE | 75 | Anthus richardi Richard's Pipit 3 2
PASSERIFORMES | MOTACILLIDAE | 76 | Anthus rufulus Paddyfield Pipit 5 3
PASSERIFORMES | FRINGILLIDAE 77 | Chloris ambigua Black-Headed Greenfinch 1
PASSERIFORMES | STURNIDAE 78 | Acridotheres grandis White-vented Myna 14| 19 9
PASSERIFORMES | STURNIDAE 79 | Acridotheres Collared Myna 5| 18
albocinctus

PASSERIFORMES | STURNIDAE 80 | Acridotheres tristis Common Myna 18| 18| 10




PASSERIFORMES | STURNIDAE 81 | Acridotheres Vinous-breasted Myna 25 21
burmannicus

PASSERIFORMES | STURNIDAE 82 | Gracupica nigricollis | Black-collared Starling 10| 19| 16
PASSERIFORMES | STURNIDAE 83 | Sturnus malabaricus Chestnut-tailed Starling 14| 11
PASSERIFORMES | MUSCICAPIDAE | 84 | Saxicola ferreus Grey Bushchat 5 4 SPA
PASSERIFORMES | MUSCICAPIDAE | 85 | Saxicola caprata Pied Bushchat 5 4 3 SPA
PASSERIFORMES | MUSCICAPIDAE | 86 | Cyornis banyumas Hill Blue Flycatcher 1
PASSERIFORMES | MUSCICAPIDAE | 87 | Cyornis rubeculoides | Blue-throated Flycatcher 1 1
PASSERIFORMES | MUSCICAPIDAE | 88 | Niltava grandis Large Niltava 1
PASSERIFORMES | MUSCICAPIDAE | 89 | Copsychus saularis Oriental Magpie-Robin 1 3 3 SPA
PASSERIFORMES | PARIDAE 90 | Parus minor Japanese Tit 2 1 PWA
PASSERIFORMES | STENOSTIRIDA | 91 | Culicicapa ceylonensis | Grey-headed Canary- 2 1

E Flycatcher
PASSERIFORMES | ALAUDIDAE 92 | Alauda gulaula Oriental Skylark 8 3 PWA
PASSERIFORMES | PYCNONOTIDA | 93 | Pycnonotus flavescens | Flavescent Bulbul 4 SPA

E
PASSERIFORMES | PYCNONOTIDA | 94 | Pycnonotus jocosus Red-whiskered Bulbul 19 12| 16 SPA

463




E

PASSERIFORMES | PYCNONOTIDA | 95 | Pycnonotus Brown-breasted Bulbul 6 SPA
E xanthorrhous
PASSERIFORMES | PYCNONOTIDA | 96 | Pycnonotus cafer Red-vented Bulbul 16| 10| 20 SPA
E
PASSERIFORMES | PYCNONOTIDA | 97 | Pycnonotus aurigaster | Sooty-headed Bulbul 9 7 SPA
E
PASSERIFORMES | PYCNONOTIDA | 98 | Hypsipetes Himalayan Black Bulbul 4 SPA
E leucocephalus
PASSERIFORMES | HIRUNDINIDAE | 99 | Hirundo rustica Barn Swallow
PASSERIFORMES | HIRUNDINIDAE | 10 | Hirundo smithii Wire-tailed Swallow 5
0
PASSERIFORMES | HIRUNDINIDAE | 10 | Cecropis daurica Red-rumped Swallow 3
1
PASSERIFORMES | AEGITHALIDAE | 10 | Aegithalos concinnus Black-throated Tit 8 4
2
PASSERIFORMES | PHYLLOSCOPID | 10 | Phylloscopus fuscatus | Dusky Warbler 3 3
AE 3
PASSERIFORMES | TAMALIIDAE 10 | Zosterops palpebrosus | Oriental White-Eye 5




PASSERIFORMES | TAMALIIDAE 10 | Pomatorhinus White-browed  Scimitar-
5 | schisticeps Babbler
PASSERIFORMES | TAMALIIDAE 10 | Pomatorhinus Coral-billed Scimitar-
6 | ferruginosus Babbler
PASSERIFORMES | TAMALIIDAE 10 | Macronus gularis Pin-Striped Tit-Babbler
7
PASSERIFORMES | TAMALIIDAE 10 | Pterorhinus sannio White-browed PWA
8 Laughingthrush
PASSERIFORMES | TAMALIIDAE 10 | Mesia argentauris Silver-eared Mesia
9
PASSERIFORMES | TAMALIIDAE 11 | Malacias melanoleucus | Dark-backed Sibia
0
PASSERIFORMES | CISTICOLIDAE | 111 | Cisticola juncidis Zitting Cisticola
PASSERIFORMES | CISTICOLIDAE 11 | Orthotomus sutorius Common Tailordbird
2
PASSERIFORMES | CISTICOLIDAE 11 | Prinia hodgsonii Grey-breasted Prinia
3
PASSERIFORMES | CISTICOLIDAE 11 | Prinia inornata Plain Prinia
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Seasonal Protected Animals
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HABITAT UTILIZATION OF AMPHIANS AND REPTILES

NO. SCIENTIFIC NAME COMMON NAME HABITAT
1 Francolinus pintadeanu Chinese Francolin Tree
2 Arborophila torqueola Hill Partidge Pine forest
3 Gallus gallus Red Junglefowl Tree
4 Dendrocygna javanica Lesser Whistling-Duck Lake
5 Ixobrychus cinnamomeus  Cinnamon Bittern Paddy field
6 Ardeola grayii Indian Pond-Heron Pond
7 Bubulcus coromandus Eastern Cattle Egret Paddy field
8 Egretta garzetta Little Egret Paddy field
9 Falco peregrinus Peregrine Falcon Cliff
10  Pernis ptilorhynchus Oriental Honey-Buzzard Flying
11 Elanus caeruleus Black-shouldered Kite Flying
12 Spilornis cheela Crested Serpent-Eagle Flying
13 Accipiter badius Shikra Tree
14 Butastur liventer Rufous-winged Buzzard Dry tree
15 Ictinaetus malayensis Black Eagle Flying
16 Amaurornis phoenicurus ~ White-breasted Waterhen Beside of the pond
17 Gallinula chloropus Common Moorhen Lake
18 Turnix tanki Yellow-legged Buttonquail Grass land
19 Turnix suscitator Barred Buttonquail Grass land
20 Vanellus indicus Red-wattled Lapwing Grass land
21 Rostratula benghalensis Greater Painted-Snipe Paddy field
22 Columba livia Rock Pigeon Villages
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23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

Columba pulchricollis
Streptopelia chinensis
Treon phoenicopterus
Psittacula alexandri

Hierococcyx
sparverioides

Cuculus canorus
Cacomantis merulimus

Eudynamys
scolopacaceus

Centropus sinensis
Tyto alba

Otus sunia
Glaucidium brodiei
Cypsiurus balas
Apus affinis
Halcyon smyrnensis
Halcyon pileata
Merops orientalis
Upupa epops
Megalaima virens
Megalaima lineata
Megalaima asiatica

Megalaima
haemaccephala

Picus canus

Ashy Woodpigeon

Spotted Dove

Yellow-footed Green- Pigeon

Red-breasted Parakeet

Large Hawk-Cucukoo
Eurasian Cuckoo

Plaintive Cuckoo

Asian Koel

Greater Coucal
Common Barn-Owl
Oriental Scops-Owl
Collared Owlet

Asian Palm-Swift

House Swift
White-throated Kingfisher
Black-capped Kingfisher
Little Green Bee-eater
Common Hoopoe

Great Barbet

Lineated Barbet

Blue-throated Barbet

Coppersmith Barbet

Grey-headed Woodpecker
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Tree

Tree
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Beside of the pond
Tree

Bare land

Tree

Tree

Tree

Tree
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46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

Pteruthius flaviscapis
Coracina polioptera
Pericrocotus ethologus
Pericrocotus speciosus
Oriolus tenuirostris
Oriolus traillii
Artamus fuscus
Hemipus picatus
Aegithina tiphia
Rhipidura albicollis
Dicrurus macrocercus
Dicrurus leucophaeus
Dicrurus aeneus
Dicrurus paradiseus
Hypothymis azurea
Corvus splendens

Corvus japonensis

Urocissa erythrorhyncha

Dendrocitta formosae
Lanius cristatus
Lanius schach
Arachnothera magna
Dicaeum cruentatum

Ploceus philippinus

White-browed Shrike-Babbler
Indochinese Cuckooshrike
Long-tailed Minivet

Scarlet Minivet
Slender-billed Oriole

Maroon Oriole

Ashy Woodswallow
Bar-winged Flycatcher-Shrike
Common lora
White-throated Fantail

Black Drongo

Ashy Drongo

Bronzed Drongo

Greater Racket-tailed Drongo
Black-nape Monarch

House Crow

Large-billed Crow
Red-billed Blue Magpie
Grey Treepie

Brown Shrike

Long-tailed Shrike

Streaked Spiderhunter
Scarlet-backed Flowerpecker

Baya Weaver
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Tree
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Tree
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70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

Lonchura punctulata
Passer domesticus
Passer montanus
Anthus richardi
Anthus rufulus

Chloris ambigua

Acridotheres grandis

Acridotheres albocinctus

Acridotheres tristis

Acridotheres burmannicus

Gracupica nigricollis
Sturnus malabaricus
Saxicola ferreus
Saxicola caprata
Cyornis banyumas
Cyornis rubeculoides
Niltava grandis
Copsychus saularis

Parus minor

Culicicapa ceylonensis

Alauda gulaula

Scaly-breasted Munia
House Sparrow
Eurasian Tree-Sparrow
Richard's Pipit
Paddyfield Pipit

Black-Headed Greenfinch

White-vented Myna

Collared Myna

Common Myna

Vinous-breasted Myna

Black-collared Starling
Chestnut-tailed Starling
Grey Bushchat

Pied Bushchat

Hill Blue Flycatcher
Blue-throated Flycatcher
Large Niltava

Oriental Magpie-Robin
Japanese Tit

Grey-headed
Flycatcher

Oriental Skylark
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Bush and grass land
Villages

Villages

Grass land

Grass land
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91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

Pycnonotus flavescens
Pycnonotus jocosus
Pycnonotus xanthorrhous
Pycnonotus cafer
Pycnonotus aurigaster
Hypsipetes leucocephalus
Hirundo smithii

Cecropis daurica
Aegithalos concinnus
Phylloscopus fuscatus

Zosterops palpebrosus

Pomatorhinus schisticeps

Pomatorhinus
ferruginosus

Macronus gularis

Pterorhinus sannio
Mesia argentauris
Malacias melanoleucus
Cisticola juncidis
Orthotomus sutorius
Prinia hodgsonii

Prinia inornata

Flavescent Bulbul
Red-whiskered Bulbul
Brown-breasted Bulbul
Red-vented Bulbul
Sooty-headed Bulbul
Himalayan Black Bulbul
Wire-tailed Swallow
Red-rumped Swallow
Black-throated Tit
Dusky Warbler
Oriental White-Eye

‘White-browed
Babbler

Scimitar-

Coral-billed Scimitar-Babbler
Pin-Striped Tit-Babbler

White-browed
Laughingthrush

Silver-eared Mesia
Dark-backed Sibia
Zitting Cisticola
Common Tailordbird
Grey-breasted Prinia

Plain Prinia

land
Tree
Tree
Tree
Tree
Tree
Tree
Tree
Flying
Tree
Bush

Tree

Bush and tree

Bush and tree

Bush and tree

Bush

Tree

Tree

Paddy field
Bush and tree
Bush and tree

Bush and tree
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RECORDED MAMMAL SPECIES AND IUCN STATUS, NATIONAL PROTECTED STATUS AND ENDEMIC OF BIRD SPECIES IN

TIGYIT COAL-FIRED POWER PLANT

DS WS DS WS [UCN National
ORDER FAMILY NO.  SCIENTIFIC NAME COMMON NAME Status Protected

DIz DIZ IDIZ IDIZ Status
SCANDENTIA TUPAIIDAE 1 Tupaia belangeri Nothern Treeshrew O PWA
CARNIVORA MUSTELIDAE 2 Martes flavigula Yellow-throated Marten O PWA
CARNIVORA HERPESTIDAE 3 Herpestes javanicus Small Asian Mongoose O PWA
CARNIVORA FELIDAE 4  Prionailurus bengalensis ~ Leopard Cat O PWA
ARTIODACTYLA TRAGULIDAE 5 Muntiacus muntjak Red Muntjac O SPA
RODENTIA SCIURIDAE 6 Callosciurus phayrei Phayre's Squirrel O
RODENTIA SCIURIDAE 7  Callosciurus erythraeus Pallas's Squirrel O

Indian Giant Flying

RODENTIA SCIURIDAE 8 Petaurista philippensis Squirrel O
RODENTIA MURIDAE 9 Rattus rattus House Rat
RODENTIA MURIDAE 10 Rattus exulans Pacific Rat [ O
RODENTIA SPALACIDAE 11 Rhizomys pruinosus Hoary Bamboo Rat
LAGOMORPHA LEPORIDAE 12 Lepus peguensis Burese Hare O U
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EVIDENCE OF MAMMAL SPECIES IN TIGYIT COAL-FIRED POWER PLANT

NO. SCIENTIFIC NAME

COMMON NAME

Evidence

Visual

Aural

Faeces

Track/Sign

Trophy

Interview

1 Tupaia belangeri
2 Martes flavigula
3 Herpestes javanicus
4  Prionailurus bengalensis
5 Muntiacus muntjak
6 Callosciurus phayrei
7 Callosciurus erythraeus
8 Petaurista philippensis
9 Rattus rattus

10 Rattus exulans

11 Rhizomys pruinosus

12 Lepus peguensis

Nothern Treeshrew
Yellow-throated Marten
Small Asian Mongoose
Leopard Cat

Red Muntjac

Phayre's Squirrel
Pallas's Squirrel

Indian Giant Flying Squirrel
House Rat

Pacific Rat

Hoary Bamboo Rat

Burese Hare
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RECORDED AMPHIBIANS AND REPTILES SPECIES AND IUCN STATUS, NATIONAL PROTECTED STATUS AND ENDEMIC OF
BIRD SPECIES IN TIGYIT COAL-FIRED POWER PLANT

D D tional

ORDER ;AAII\/I/II];JY NO. SCIENTIFIC NAME COMMON NAME - - I;;?i II’\II‘?)te(Z:t:d
DIZ DIZ IDIZ IDIZ Status

SQUAMATA Agamidae 1 Calotes versicolor Garden Fence Lizard 1 1 2

SQUAMATA Agamidae 2 Calotes Mystaceus Blue Crested Forest Lizard 8 13

SQUAMATA Scincidae 3 Eutropis Multifasciata Common Sun Skink 1 1

SQUAMATA Gekkonidae 4  Gekko gecko Tokay Gecko 2 4 2

SQUAMATA Gekkonidae 5 Hemidactylus frenatus House Gecko 4 2 4

SQUAMATA Gekkonidae 6 Hemidactylus garnotii Garnot"s House Gecko 2 4 3

SQUAMATA Colubridae 7 Rhabdophis subminiatus Red necked Keelback 4 1

SQUAMATA Colubridae 8 Ptyas mucosa Oriental Rat Snake 1

SQUAMATA Colubridae 9 Xenochrophis piscator Chequered keelback Water Snake 6 1 1

SQUAMATA Colubridae 10 Dendrelaphis pictus Common Bronzeback 2

SQUAMATA Elapidae 11 Naja kaouthia Monocled Cobra 1

ANURA Alytidae 12 Discoglossus pictus Painted Frog 1 1

ANURA Bufonidae 13 Duttahrynus melanosticus Common Toad 2 1 4
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ANURA

ANURA

ANURA

ANURA

Rhacophoridae
Rhacophoridae
Mirohylidae

Dicroglossidae

14

15

16

17

Polypedates leucomystax
Rhacophorus feae
Microhyla fissipes

Fejervarya limnocharis

Common Tree Frog
Tree Frog
Ornate Narrow-mouthed Frog

Paddy Frog
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HABITAT UTILIZATION OF AMPHIANS AND REPTILES

NO. SCIENTIFIC NAME COMMON NAME HABITAT
1 Calotes versicolor Garden Fence Lizard Tree
2 Calotes Mystaceus Blue Crested Forest Lizard Bush
3 Eutropis Multifasciata Common Sun Skink Bush
4 Gekko gecko Tokay Gecko Village
5 Hemidactylus frenatus House Gecko Village
6 Hemidactylus garnotii Garnot"s House Gecko Shrub
7 Rhabdophis subminiatus Red necked Keelback Bamboo forest
8 Ptyas mucosa Oriental Rat Snake Bamboo forest
9  Xenochrophis piscator Chequered keelback Water Snake Water
10 Dendrelaphis pictus Common Bronzeback Road side
11 Naja kaouthia Monocled Cobra Bamboo forest
12 Discoglossus pictus Painted Frog Near the Stream
13 Duttahrynus melanosticus Common Toad Near the stream
14 Polypedates leucomystax Common Tree Frog Near the stream
15 Rhacophorus feae Tree Frog Grass
16 Microhyla fissipes Ornate Narrow-mouthed Frog Paddy field
17  Fejervarya limnocharis Paddy Frog Near the stream
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RECORDED INSECTS AND OTHER INVERTEBRATES SPECIES AND IUCN STATUS, NATIONAL PROTECTED STATUS AND
ENDEMIC OF BIRD SPECIES IN TIGYIT COAL-FIRED POWER PLANT

DS WS DS WS

NO [UCN National
ORDER FAMILY . SCIENTIFIC NAME COMMON NAME DI DI IDI IDI STATUS Prsottetited
atus

Z V4 V4 Z

LEPIDOPTER

A PIERIDAE 1 Pontia daplidice Bath white )
iEPIDOPTER PIERIDAE ) Pontia daplidice Bath white 2 1
iEPIDOPTER PIERIDAE 3 Delias acalis Redbreast jerebel 2
IZ;EPIDOPTER PIERIDAE 4 Catopsilia Pomona Common emigrant 2 3
IZ;EPIDOPTER PIERIDAE 5 Pieris canidia Indian cabbage white 1 3
iEPIDOPTER PIERIDAE 6 Gonepteryx rhamni Common brimstone

IAEPIDOPTER PIERIDAE 7 Eurema laeta Spotless grass yellow 1 2
I[;EPIDOPTER PIERIDAE g Eurema sari Chocolate grass yellow 2
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LEPIDOPTER
A

LEPIDOPTER
A

LEPIDOPTER
A

LEPIDOPTER
A

LEPIDOPTER
A

LEPIDOPTER
A

LEPIDOPTER
A

LEPIDOPTER
A

LEPIDOPTER
A

LEPIDOPTER
A

LEPIDOPTER

PIERIDAE

PIERIDAE

PIERIDAE

LYCAENIDAE

LYCAENIDAE

LYCAENIDAE

LYCAENIDAE

LYCAENIDAE

LYCAENIDAE

LYCAENIDAE

PAPILIONIDAE

10

11

12

13

14

15

16

17

18

19

Eurema hecabe

Eurema andersonii

Cepora nerissa

Catochrysops strabo

Acytolepis puspa

Zizeeria karsandra

Leptotes pirithous

Cigaritis syama

Castalius rosimon

Jamides alecto

Papilio polytes

Common grass yellow

One-spt grass yellow

Common Gull

Forget-me-not

Common hedge blue

Dark grass blue

Common zebra blue

Club silverline

Common pierrot

Metallic cerulean

Common mormon
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A

LEPIDOPTER
A

LEPIDOPTER
A

LEPIDOPTER
A

LEPIDOPTER
A

LEPIDOPTER
A

LEPIDOPTER
A

LEPIDOPTER
A

LEPIDOPTER
A

LEPIDOPTER
A

LEPIDOPTER
A

PAPILIONIDAE

PAPILIONIDAE

NYMPHALIDAE

NYMPHALIDAE

NYMPHALIDAE

NYMPHALIDAE

NYMPHALIDAE

NYMPHALIDAE

NYMPHALIDAE

NYMPHALIDAE

20

21

22

23

24

25

26

27

28

29

Papilio machaon

Papilio paradoxa

Callerebia scandal

Tirumala septentrionis

Neptis saclava

Mycalesis perseus

Mycalesis mineus

Lexias pardalis

Phalanta phalanta

Junonia almana

Old world swallowtail

Great blue mime

Pallid argus

Dark blue tiger

Typical sailers

Dingy bushbrown

Dark-branded bushbrown

Common archduck

Common leopard

Peacock pansy
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LEPIDOPTER
A

LEPIDOPTER
A

LEPIDOPTER
A

LEPIDOPTER
A

LEPIDOPTER
A

LEPIDOPTER
A

LEPIDOPTER
A

LEPIDOPTER
A

COLEOPTER
A

COLEOPTER
A

COLEOPTER

NYMPHALIDAE

NYMPHALIDAE

NYMPHALIDAE

NYMPHALIDAE

NYMPHALIDAE

NYMPHALIDAE

NYMPHALIDAE

NYMPHALIDAE

CERAMBYCIDAE

ELATERIDAE

CARABIDAE

30

31

32

33

34

35

36

37

Junonia orithya

Junonia hierta

Danaus chrysippus

Polyura dolon

Phalanta phalanta

Athyma perius

Ypthima huebneri

Vanessa cardui

Anoplophora glabripennis

Ctenicera divaricate

Carabus violaecus

Blue pansy

Yellow pansy

Plain tiger

Brush-footed Butterfly

Common leopard

Common sergeant

Common fourring

Painted lady

Asian Long horn Bettle

Click Beetle

Violet Ground Beetle
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A

COLEOPTER
A

COLEOPTER
A

COLEOPTER
A

COLEOPTER
A

ODONATA

ODONATA

ODONATA

ODONATA

CARABIDAE

SCARABAEIDAE

CHRYSOMELOIDA
E

LUCANIDAE

LIBELLULIDAE

LIBELLULIDAE

LIBELLULIDAE

PETALURIDAE

41

43

44

45

46

47

48

Amora oulica

Scarabaeus viettei

Chariodatella spp

Lucanus cervus

Neurothemis tullia
Orthetrum triangulare
Tholymis tillarga

Calicnemia imitans

Ground Beetle

Dung Beetle

Tortoise Beetle

Stag Beetle(caterpillar)

Pied Paddy Skimmer
Blue-tailed Forest Hawk
Coral-tailed Cloudwing

Damselfly

481



HABITAT UTILIZATION OF INSECTS AND OTHER INVERTEBRATES

NO. SCIENTIFIC NAME COMMON NAME HABITAT
1 Pontia daplidice Bath white On the stone
2 Pontia daplidice Bath white On the leaf
3 Delias acalis Redbreast jerebel On the stone
4 Catopsilia Pomona Common emigrant Water edge
5 Pieris canidia Indian cabbage white On the leaf
6 Gonepteryx rhamni Common brimstone Bush
7 Eurema laeta Spotless grass yellow On the stone
8 Eurema sari Chocolate grass yellow On the stone
9 Eurema hecabe Common grass yellow Sand bank

10 Eurema andersonii One-spt grass yellow Bush

11 Cepora nerissa Common Gull Bush

12 Catochrysops strabo Forget-me-not On the stone
13 Acytolepis puspa Common hedge blue On the leaf
14 Zizeeria karsandra Dark grass blue On the leaf
15 Leptotes pirithous Common zebra blue On the leaf
16 Cigaritis syama Club silverline On the stone
17 Castalius rosimon Common pierrot Bush

18 Jamides alecto Metallic cerulean Bush

19 Papilio polytes Common mormon On the leaf
20 Papilio machaon Old world swallowtail On the leaf
21 Papilio paradoxa Great blue mime On the ground
22 Callerebia scandal Pallid argus On the leaf
23 Tirumala septentrionis Dark blue tiger On the stone
24 Neptis saclava Typical sailers Water edge
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25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

4

43

44

45

46

47

48

Mycalesis perseus
Mycalesis mineus
Lexias pardalis
Phalanta phalanta
Junonia almana
Junonia orithya
Junonia hierta
Danaus chrysippus
Polyura dolon
Phalanta phalanta
Athyma perius
Ypthima huebneri
Vanessa cardui
Anoplophora glabripennis
Ctenicera divaricate
Carabus violaecus
Amora oulica
Scarabaeus viettei
Chariodatella spp
Lucanus cervus
Neurothemis tullia
Orthetrum triangulare
Tholymis tillarga

Calicnemia imitans

Dingy bushbrown
Dark-branded bushbrown
Common archduck
Common leopard
Peacock pansy

Blue pansy

Yellow pansy

Plain tiger
Brush-footed Butterfly
Common leopard
Common sergeant
Common fourring
Painted lady

Asian Long horn Bettle
Click Beetle

Violet Ground Beetle
Ground Beetle

Dung Beetle

Tortoise Beetle

Stag Beetle(caterpillar)
Pied Paddy Skimmer
Blue-tailed Forest Hawk
Coral-tailed Cloudwing

Damselfly

On the tree
On the ground
On the leaf
Sand bank

On the ground
On the leaf
On the leaf
On the leaf
On the ground
Sand bank
Bush

Bush

Bush

On the leaf
On the leaf
Sand bank

On the leaf
On the stone
Bush

Bush

On the stone
Water edge
On the dry branch

On the dry branch
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RECORDED INSECTS AND OTHER INVERTEBRATES SPECIES AND IUCN STATUS, NATIONAL PROTECTED STATUS AND
ENDEMIC OF BIRD SPECIES IN TIGYIT COAL-FIRED POWER PLANT

DS WS DS WS IUCN  National

NO COMMON
ORDER FAMILY SCENTIFIC NAME NAME DI DI IDI IDI STlgTU gr;):e:te
z 7z 7 Z s

SYNBRANCHIFORM
ES SYNBRANCHIDAE 1 Monopterus albus Asian swamp eel
OSTEOGLOSSIFORM
ES NOTOPTERIDAE 2 Notopterus notopterus Bronze featherback
CYPRINIFORMES COBITIDAE 3 Lepidocephalichthys Burmese loach

berdmorei
CYPRINIFORMES CYPRINIDAE 4 Puntius sophore Pool barb
CYPRINIFORMES CYPRINIDAE 5 Cyprinus carpio Common carp VU
CYPRINIFORMES CYPRINIDAE 6 Pethia ticto Ticto barb

Neolissochilus
CYPRINIFORMES CYPRINIDAE 7 ) Copper mahseer

hexagonolepis

HETEROPNEUSTID :

SILURIFORMES AE © Us 8 Heteropneustes fossilis Stinging catfish
PERCIFORMES ANABANTIDAE 9 Anabas testudineus Climbing perch
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Walking

PERCIFORMES CHANNIDAE 10 Channa orientalis
snakehead

485



SUMMARY OF RECRDED SPECIES IN ORDER WISE IN DRY AND WET SEASON

NO. FAUNA ORDER FAMILY GENERA SPECIES
1 Birds 14 48 86 114

2 Mammals 5 9 10 12

3 Amphibians and Reptiles 2 10 15 17

4 Insects and other Invertebrates 3 12 39 48

4 Fish 5 7 10 10
TOTAL 22 74 81 138

SUMMARY OF GLOBAL THREATENED SPECIES IN DRY AND WET SEASON

IUCN REDLIST CATEGORIES

NO. FAUNA TOTAL
CR EN vu NT

1 Birds - - - - -

2  Mammals - - - - -

3 Amphibians and Reptiles - - - - -

4 Insects and other Invertebrates - - - - -

5 Fish - - 1 - -
TOTAL - - - - 1

SUMMARY OF NATIONAL PROTECTED SPECIES IN DRY AND WET SEASON

NO. FAUNA CPA PWA SPA
1 Birds 13 16 23

2 Mammals - 4 1

3 Amphibians and Reptiles - - -

4 Insects and other Invertebrates - - -

5 Fish - - -
TOTAL 13 20 24
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Appendix 13 Annual Fuel/ Electricity/ Water Requirement

Wuxi Hua Guang (Myanmar) Co., Ltd.
Annual Fuel/Electricity/Water Requirement

Fxpressed in US$ Annex -9
AC o Year | Year 2 Year 3 Year 4 and onwards
coal : Untt price
unit Qty | Amount | Qty | Amount | Qty | Amount | Qty | Amount
ool | IR | o A0 - 0| -] 750000
of electric power
diesel Ton usd: 800 100 80,000 100 | 80,000 120 96,000 1201 96,000
%needto b
Bectricty | Miwh | oo | d0550| 200750 | 40550 202750| 90300 | 451500 90300 | 451500
purchased USD:(.10
Water m’ fre 350,000 -1 350,000 - | 400,000 -1 400,000 .
Total 282750 80,000 96,000 96,000
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Appendix 14 List of Local personnel and foreign technicans

Wuxi Hua Guang (Myanmar) Co,, Ltd.
List of local personnel and foreign technicians

Expressed in USS
Year 1 Year 2 Year 3 Year 4 Year § Year 6
oy Disignation No.of | 22 | A nnual | Mo of | 5 [ Annuat | Novof | %% | Annual | No.of | S48 | Annual | No.of | % | Annual [ No.of | % [ Annual
Mm;':,h-luvm'”: salary | personf P | salary | person| P | salary | person| P | salary | person| U | salary
Foreign Technician

1 | General Manager 1| 1o00| 12000 1000 12000 1| 100d 12000 1| 1000 12000 1 100 12000 1| Lood 12000
2 [Marager 4 o] 1920 2| s 1920 2| s 11920 2| sod 190 2| s 1920 2/ sd 1920
3 |Engineer T 2 wo1sssw| 2| eid weno0| 2| em| easw| 2]  exof1s200] 2| es0f 15360 20 esof 15600
4 | adminstration staff o 0| 38000 4 sl e 4 sd 320 4 sd 30 q su 32400 g s 30w
Sub total 3 wsed maw 26084 A ne2d 29 a7 A 220,200

Local Personnel
¢ |Factory Managee | o[ 3%0] 4200 1| 30| s 1| 20| asss 1| 30| 400 1| sl som 1| 30| 430
5 |Translaee A 00 25200 A ws| 2862 71 30| 2600 7| ms| w40 7| 3w 2680 7| 3| 2w
o [engner | vl 20| mow| 7| 8| sosof 17| ws| sewo| w7 s sawo] 17| 25 eosof 17| 5| 22
8 |Officostatf wo| w200] 20| 18| saaes| 20| 190 aseo| |  19e| e8|  20f 22| w3mw| | 208 svms
9 | Skilled workers 4 170 10200 s| | 1050 s| 10| 1082 5| e 1146 5| 19| 1480 s| 19| nss
10 | Semi-skilled workers sl 190 womo| 0| 18] 104400 0| 150 108000 e 15| mawo| e 160 ns2of e 65| 11865
11 | Unskilled workers W 100l 2s00] 17| e 202] 17| 108] 22| 2| o] 240] 17| us| 2mae| 17| 120] 244%
12 | Driver | 4w e ws|  es| 4| | 70| 4| s8] zae] 4| 16| 7eso 8| 7910
13 | Security Staff & Cleaner d 10| nso| 9| us| 1zam| 9| 1| 12e0| o] 12s] 130 10| 1400 135 14580
Sub total 14 560|140 w314 140 292319] 140 w013%0| 140 msod 140 a9
Grand total 17 smud 17 so6154 170 518399 1 sisso 1 528, 164 sa1 9
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Wuxi Hua Guang (Myanmar) Co., Ltd.
List of local personnel and foreign technicians

Expressed in USS Annex - 10
Year 7 Year 8 Year 9 Year 10 and onwards
il Designation No. of | S48 | annual | No.of [ 5425 [ Annual | No.of | S48 | Annual | No.of | S44Y | Annual
porson| PV, | salary | person| PO, | salary | person) PO, | salary | person| O | salary
_Foreign Technician
1 | General Manager 1| 1000 12000 1| 1000 12.000 1| 1o0d 12000 1| 10od 12000
2 [Maneger 2| 8o 19200 2| sod 19200 2 800 19,200 soo| 19,200
3 | Engineer 18 660| 142,560 16 670| 128,640 14 680| 114,240 14 690| 115,920
4 | administration staff 560 26,880 s70| 20520 3l  sso| 20880 3 seo| 21,240
Sub total 25 200,640 22 180,360} 20 166,320 20 168,360
_Local Personnel
4 | Factory Manager 1 370| 4,440 1 380| 4,560 1 390| 4680 1 400| 4800
5 | Translater o 7 30| 27720 7 3as| 28140 7 340| 28560 7 245|. 28,980
6 | Engineer 17| 15| 64,260 17| 325| 66,300 17 33s| 68,289 17| 3as| 70338
8 | OfficoStaff 20| 24| s1323 20 220| 52.863 20 190| 45,600 20| 200 48,000
"9 | skilled workers 5| 203] 12179 s| 209 12345 s| 25| 129m s| 220 13200
10 | Semi-skilled workers 60 170| 122.216 60 175| 125,882 60 180| 129,659 so| 18s| 133548
11 | Unskilled workers 17| 12s| 25500 17| 130] 26520 17| 13s| 27540 17| 40| 28560
12 | Driver 4 170| 8148 4 175| 8392 4 180| B.644 4 185| 8901
13 | Security Staff & Cleaner 9 140| 15120 9 145| 15660 9 10| 16200 9 155| 16,686
Sub total 140 330906 140 340862 140 342,003 140 353,015
Grand total 165 5315460 1 521,222 1 508,413 160 5
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Appendix 15 Loan Payement Program and Icome Scheule

Wuxi Hua Guang (Myanmar) Co., Ltd.
Loan Repayment Program
Expressed in USS

Annex - 11

Year Balance b/f Inge;(e)?y: . pA;r;:‘nuear:t Balance c/d
8] 32,900,000 1,974,000 O 32,900,000
i 1 32,900,000 1,974,000 O 1—52,900, Od;
2 32,900,000 1,974,000 12,900,000 20,000,000
3 i 20,000,000 1,200,000 10,000,000 10,000,000
- 10,000,000 600,000 10,000,000 o

Interest rate = 6%
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Appendix 16 Projected Profit, Loss Statement and Ash Flow Statement

\* A

Wuxi Hua Guang (Myanmar) Co,, Ltd.

Projected Profit & Loss Statement

Expressed in USS Annex - 13
Year 11
Item Year ) Year2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 and
onwards

lmom - . — - p— - - - - —— - - - e — — o e e e o
Local sales S| 13300,000 | 26,600,000 26,600,000 | 26,600,000 | 26,600,000 | 26,600,000 | 26,600,000 | 26,600,000 | 36,600,000 | 26,600,000 | 26,600,000
Less: Commercial tax 665,000 1,330,000 1,330,000 1,330,000 1,330,000 1.330.000 1,330,000 1,330,000 1,330,000 1,330,000 1,330,000
Net income 12,635,000 | 25,270,000 25,270,000 | 25.270,000 25,270,000 | 25,270,000 | 25.270,000 | 25,270,000 | 25270000 | 25,270,000 25,270,000
Less : Cost of goods sold 4,642,529 9,030,273 9410818 9415181 9A20,495 9425315 9,430,250 9,‘425” 9440475 9.“5&_9_ 9.!95.&:’5
Raw Materials and Fuel T ns000|  2w5000| 661000 661000 | 661,000 | 661000 661000 | 661000 | 661,000 | 661,000 661,000
Direct labour 13,400 135,98 140,464 144,826 150,140 154,961 159,895 164,97 170,120 175,308 175,308
Overhead 4,196,129 8609355 8609255 8,609,755 8.609.355 8,609,255 8,609,355 8,600,355 8,609355 B,609.355 5,609 255
Gross profit/ (loss) 7992471 16,239,727 15,859,182 15454 519 15,849,505 15,544,685 15,839,750 15834698 | 15829525 15,824,337 15,824,337
Less: Expenses DA47I,209 9,458,501 9,443,125 | 9,425,143 s.452.90n7 4,798,556
Salaries — 386,359 371,651 356,275 338,293 346,067 EICX
Freight, clearance and handling 145,161 145,161 ] 145161 145,161 1451611 145,161
Electricity 451,500 | 451,500 451,500 451,500 451,500 451,500
Water - - - - - .
Telecommunication 56,452 56,452 56,452 6,452 56,452 56,452
Postal & Courier Services 12903 1250 12903 | 12909 12,909 12,903
Equipment Maintenance 927 419 927,419 27419 | 927419 927419 927419
Property Maintenance 43,548 43,548 3548 | 43548 43,548 43,548
Printing & Stationery = 12,903 12.903 12,903 12903 129038 12903
Rental fee 1.180,000 | 1,180,000 | 1,180,000 | 1,180,000 | 1,180,000 1,180,000
Uniforms — 41,935 41,95 41935 | aLess 41935 41,935
Medical 22.581 22,581 22,581 ‘258 | 258 22.581
Staff Transportation — 66,129 6,129 66,129 66,129 066,129 66,129
Travel 241,935 241,905 241,935 241,935 20935 | 241935
Sexunty = 241,935 241,938 241,935 | 241,938 241,935 241,935
Professional fee o 177419 177,419 177419 177419 177,419 177,419
Bank interest - 1 - - - - o -
Witholding tax : - - 35 G = CT -
Miscellaneous 830645 |  BN.645 830,645 830,645 830,645 830
Depreciation Q_A‘-L”Z 4,634,382 4,634,382 4,634 382 4.634.382

Profit before tax | (2.081,321)] 5,030,056 4393061 | 5285970 | 5962860 | 6,371,476 |  6.381,249 | 6,391,573 | 6404383 | 6,391,420 | 11,025,801
Less: Provision for income tax 1592869 | 1595312 | 1,597893 | 1601096 | 1597855 |  2.756,450
Profit after tax (2.081,320)| 5,030,056 43930061 | 5285970 | 5902860 | 4,778,607 | 4785937 | 4793680 | 4.803,287 [ 4,793,565 8,269,351
Less: Provision for CSR expenses 100,601 87861 | 105,719 119,257 95,572 95,719 05874 | 96066 95871 | 165387
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Appendix 17 Power Point Presentation of Public Consultation for Thigyit Coal-fire Power Plant
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Appendix 18 Attendent list of Public Consultation (Villages level)
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Appendix 19 Attendent list of Final Public Consultation
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Appendix 21 Certificate of Incorporation (DICA)

n?gcug?o&}m&\ms?os
Certificate of Incorporation

g 6 (§on) o8 SBones

WUXI HUA GUANG (MYANMAR) COMPANY LIMITED
Company Registration No. 105729081

(§en§ecapgadaprmntpues ogog 46 mq
2§ St (o) pgoB SBanas
3 009 946 e0SmEn @ qodepopt
Fpgudunanfyé omoforfarodoo: wpd Fqpipoaniadisonapgal
o Baiyebiongt Geibech
This is to certify that
WUXI HUA GUANG (MYANMAR) COMPANY LIMITED

was incorporated under the Myanmar Companies Act 1914 on 8
September 2015 as a Private Company Limited by Shares.

/
pgatyodfotne§
Registrar of Companies

9é3di0hged pgoduppiopadibipy

Direclorate of Investment and Company Administration

Former Registration No, 481FC/2015-2016(YGN)
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Appendix 22 Form of Permit

RN I 0 Y o o

%, O?gm?m?mcmm?m

' 5@ :90883/ 028~ 038 (qm)
2 929 ([§) opgad c38cn0d

" NHpocamy

o

asHoreqpmi(jSex)
(MMQ

qé:dfgdigadmeadorppifyrgdidigoy
<

THE GOVERNMENT OF THE REPUBLIC OF THE UNION OF MYANMAR
MINISTRY OF NATIONAL PLANNING AND ECONOMIC DEVELOPMENT

CERTIFICATE OF INCORPORATION
SO . OO -l el

WUXI HUA GUANG (MYANMAR)

under the Myanmar Companies Act and that the company is Limited.
Given under my hand at Yangonthis............... NINTH
of ......SEPTEMBER, TWO THOUSAND AND FIFTE!

For Director General

(Nilar Mu- Director ) é
ﬂ L)
Directorate of Investment and Company Adfinistrati
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Silssls sier AN o

—--p-.m

THE GOVERNMENT OF THE REPUBLIC OF THE UNION OF MYANMAR
MINISTRY OF NATIONAL PLANNING AND ECONOMIC DEVELOPMENT

1‘?4':.-.»"-‘\:‘ e A e e e L

3 ST

e FORM 1
’ ,_’::‘_'-\-‘,: : FORM OF PERMIT
P (See section 27 A) 491FC /20152016 (YG
G ——

.C'

5

ry of National Planning and Economic Development of the

Mubhc of the UMoa of WM m&hw

=1
A,

orwnhpmlculmmdamledhclow bmmmmmuhpﬂb&o{
the Union of Myanmar subject to the provisions contained in the said
(1) Name of the Company Wun"-O!-'(me)Cn.m

(2)  Country of incorporation
of the company. The Republic of the Union of Myanmar,

S TP NG TTZ KW NG T3P THIE YW 2
(3)  Location of the company's Hesd Office Mg, 14- Lwe Hiwi Taung, 15- Hse Gaung Ywa 4
and / or Principal Office in the Republic  Ma, Tigyit Village TRCT, Naung Ta Yar Sub- %3

of the Union of Myanmar. Township, Pinkueg Townshin, Tung (i Disict, (9]

(4)  The object for which the company Shun Stase. o
is formed (field of business). Wentionnd o buck puee: o

(5)  (a) The amount of Capital and -
the number of shares into e

)
)

USD 100,000,000 divided into lo.oooooo

which the Capital is divided. ST A SRR 2
(b) If more than one class of
shares is authorised, the
) (6) - The names, addresses and As
) nationality of the directors, s AN S,
X (7)  The maximum amount of As per conditions attached
@ indebiedness which may be
e incurred by the company and
132 also a prohibition against
2 the contracting of debts

o it

September 9, 2015 w

e in excess of that amount. Sepeernber £, 2020,

&L (8)  Period of validity of permit.

5 ()] Wof compliance As per conditions attached,

) with legal requirements for

= issue of Capital including

" the amount to be paid in

e before business is commenced.

] (10) Statement of compliance The conditions attached (o the permit

! with such conditions as ?&m‘&;mum;mwh _

o may be prescribed. 8 loby:::c.n. ;“ strictly
By order

For Director General
(Nilar Mu - Director )
-

Dtnglontc of lnvestment and Company Administration

3 RO 3
S LR R P L A e s S T

R A R R s
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:.....................<’\.............................O...
. MWWWhhMMWMhHMw
o perform.If it is necessary, permit or license from relevant Union Ministries, Departments
merpr&aniusofﬂ:RmblkoﬁheUrﬂmofMymmusbeohimdhmdlm
with existing laws, rules and regulations.

-

®  Renovation of Tigyit Coal-Fired Thermal Power Plant and construction of new boiler for M
*  Electricity Generation as per MIC Permit No. 103872015 dated 11-11-2015. e
. -
- 4 -
- s :
- . b N -~ - -
. 7,‘3 A For Difector General .
- -
- .
. .

(Thet Paing- Deputy Dimtois

Tend Dwe
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Appendix 23 Certificate of Gas Analyzer

= oA KR
Certificate of Quality

FRER: USRS

Manufacture: Continuous Emission Monitoring System
PR _FGAS-06

Model: FGAS-06

WRA%: SO, NO. 0, H%.

Measure Component:SO,. NO. O,. Dust

) %5 (Serial Number ): HEPEC-20173075

H H#A(Date) : 2019 £ 02 (March 2018)

REFFEHIPRAE:

RERROBTTEY

Q/GRST002-2018
Compliance Standard:
; 0

BT & 0B R R

Xiamen Greest Environmental Pro

762017 (EFSRIEET (SO2 . NOX, WHY) HHIELMMEL

P99 99002990980000000090090000009000049000000004090990004030004000000009099009090000000000000000000009000000000000000000000000000000000000000000000000004
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h % AR %R E |

20 = L B W i A T R
PATTERN APPROVAL CERTIFICATE OF THE MEASURING
INSTRUMENTS OF THE PEOPLE’S REPUBLIC OF CHINA

% E ABBAutomation Products GmbH

BRAE (e ARCFE T RE) REXHERHEARER, FHHHRZASERE LK, B
Tt ;
According to the Law on Metrology of the People’s Republic of China and the relevant regulations,
the pattern of measuring instruments applied for pattern approval have been approved.

SR ARETS.

Name and type of the measuring instruments:

EESES T EL-3000 (Uras 26) E!

i i 2% A B AR TR AT %

The technical specifications of the measuring instruments are described in the pattern registration

list.

WAMMERIRE SRS -
The mark and identification numbers of the pattern approval: St B A P

2 Y

ER

2007-C126 _
#t % A @\ é' ﬁ\ BB
Approval signature Approval authority
ftbofe B 3G

Approval date
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Appendix 24 Phase II of Tigyit Coal Fired-power Plant

G TIGYIT BEHR —H TR
Phase Il of TIGYIT Coal Power Plant in Myanmar

WA TR AR S

Prefeasibility Study Report

EHEABNITEFTRAR

WUXI HUAGUANG ELECTRIC POWER ENGINEERNG CO, LTD

2018-09
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1. JHEMR Project overview

] TIGYTT BB (BUFM R ) AR HLER 2-240vh BEMERE BL°
+2x60MW BT L. T 2002 ST, 2004 SR CEHIE.

TIGYIT Coal Power Plant in Myanmar (The “Power Plant™) is installed with 2x240th high
temperature high pressure pulverized coal boiler + 2x60MW condensing turbine generator set now,
which was cstablished in 2002. Its first operation was in 2004.

A ENE TR, T e AR K O 8 T i S, Bl 0 SRR AR
LERE, FEAHAAFE RS A ER,

After the operatio of the Power Plant. the output of the set could not reach the designed
output as the moisture of the coal actually burned is much higher than the designed coal. Also, the
flue gas emission could not reach the standard and the efficiency of cooling system was poor.
With the above reasons and other reasons, the set could not reach the expected output of the
onginal design.

AP TEARAA (WU FMEERRD) T 2015 Sl hH e
b 3503 TR SRR JHIAR SR, FURRBELEH R AR EN R & RAYET

Tl EAR . L BRI ETT IS B R S S ReHE AOR RRE  HE R TRRE
P EASFRRRD G, MERM RN R AR RER TRNRMER.

Through the mntermational bidding held by Power Ministry of Myanmar in 2015, Wuxi
Huaguang Electric Power Engineering Co., Ltd (Huaguang Power) has obtained the right of
management of this Power Plant. Huaguang Power has made investment in boiler. turbine
gencrator set and auxiliary cquipment and system for their reconstructureing. replacement and
recovery. After the operation of the gencrator set is resumed, the main pollutants emission of the
Power Plant is better than the standard of the World Bank. the economic index of the production
and technology of the Power Plant is improving gradually, which has the positive affect to the
power demand remission in Myanmar.

1.1 BT HEM G EEM RSN Existing issues of Power Plant and the solution

f U BT R IR R AR AR R 4796 Kealkg, 40K 4H0 16.6%. BLA. i
A A AR L SORYRES i B R . MO, SERK TS 0%k f.
A 2950Kcalke. ML, WIPEEYLR S & EAAFIRNN, BEilsin R5Hh
(R W sovlilE R FOURIE SR, mH, WepKaEE, TR AMAEH
—IG IR T B REEH A SRR EACHITER 107 TR T (30% BMCR) iZ{T, iR
LA A B .

The LHV of the oniginal design coal for the boiker of Power Plant was 4796 Kcal’kg. total
moisture was 16.6%.The actual coal used by the Power Plant is conveyed into the plant through
the belt from the adjacent coal mine now, which is lignite coal with average full moisture about
40%, heating valuc is only 2950 kcal'’kg Therefore, when the coal mill system of boiler using low
heat value lignite, the output of onginal designed pulvenizing system can only meet the coal
demand of boiler under 8076 rated cvaporation of boiler.Morcover, coal moisture is high. the

2018 4 00 A3 1 J1aa R TIGYIT Mt b — 0 LR ROeTaf iR o5
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shortage Ein dry output further reduces the output of coal pulverizing system.Hence, the boiler can
only operate under low load condition (80%BMCR) for long-term, the TG sct cannot achieve
ratedoutput.

WEAE FTHN, RARRE B FErRAFE R, 83— o8N 8T
BEAR. WIS HLE AV R .

The purpose of this report is looking for the reasonable engineering proposal of Phase 11 from
the view of the existing issues of the Power Plant so that the shortage of output of the set can be
solved completely.

AR PHEAT RN, AHNEHE oMW FUEERLE @i TiE A, ok
IR, RS AL VLR St il il S s AR, R L LA e 1A
7.

The technical proposal of this report is: using the sccondary steam extraction of the current 2
sets of 60MW turbines as the source of heat to heat the lignite and realize the fucl needed by the
boiler at full loading which is through the output of the coal mill system, so the gencrator set can
reach the rated output.

1.2 TEEEMFEHEARKEM Main technical principals of engineer implementation

o FIHIMAT IR Sta IR E A UM, AR i DA,

Using the low pressurce stcam extraction from the cxisting turbine as heat source, not
constructing new facility for heat supply:

® AR, R eTRERERILAT HLELS R S R
No new affect to the environment. reduce the total cimission of the existing set to be as
low as possible;

o HUEEG T, ROCEFAERHE TR S IEN T R R AT A B,
Reducing the construction period, reducing the affect from construction to the normal
power generation of the Power Plant as much as possible;

o EREEMT RSN, BRGNS LR, Gl Ak Bk
h.

Except the newly built drying system, using the existing equipment and system fully to
achieve the onginal designed capacity of Power Plant’s output;

o FEGEHHEATEREARATE GB 5.

Adopting GB standard n China for the manufacturing of main equipment and
engincering technology:

o FHEILIEH AL, I aFE, FRET R,

Using automatice control system to reduce the labor intensity and realize the automatic
control:

o FESHERARM. FARAK, CLRTERER TR,

Considering the principls of reducing land using. saving water and energy fully:
© B HCRIIRAL, WP R ROEGE:

2018 4 00 F 320150 h) TIGYIT Mt b/ — 0 LR ROeTaf iR 0%

565



3/'n2

Satisfying the laws. regulations and policy in environment and fircfighting in Myanmar:
o FEirSif) HSE (fEE. 4. HI) mEs.
Implenting the spint of HSE (health, safe, environment).

MEHRNE

Proposed plan

HRIVHMA 2x00MW FTEBLA BRI b, RM AR TR LY I
AT, REREAYE KT, (et e ISR, IXH, MR B T
IHMFER EERE, S RIE TG &M, (ER AL AR B S,

The plan 1s proposed to use secondary extraction steam of existing 2x60MW steam turbine as
heat source, using steam tube rotating dryer for lignite drying, removing the partial water of lignite,
and enhancing the heating value of coal.So, it cansolve the main probkms of the power plant at
present fundamentally, giving full play to the potential of the existing equipment. then the
generator sct can reach the onginal designed ability.

EHRMEETRGE LT R MRS RS RIR, 5 TR A L 2 A
w4 Um0 2 B R R A K B RR BRI S E Wi HL (RTELAIR]
PR R AR TE) o BT R RS R, AU PR

The main engineeringarca of this plan is the idke spare space outside the power plant, it has
no impact necarly on the existing basic unit in construction period. and the only affect is there
should be a shon-term shut down when the new stecam extraction pipeline andcondensate is
connected to the deacrator (this could be done during the temporary maintenance of the set). The
drying system 1s a closed system with following charactersstics.

1) HEREPIE A KR BRI, Wb T EAHEE.

Condensing and recycling the stcam from lignite drying which can reduce the raw water
consumption;

2) FRAFSES, MR, 8% TR R A R,

The nitrogen as drying medium can be recykeled to avoid the risk of pulverized coal
spontancous combustion and explosion dunng the drying:

3) MHAEA. mAHSRL R B ITO.

The used steam and powercan be supplicd by the Power Plant itself;

4) HEMEETT, (UNnRAEZET AR

The automatic operation only needs to add few operation people:

5) WM, MEUHEHIRFVE, SHFERYE.

The engincering construction period s short; the capability of the set can be enhanced
obviously with better cconomy:

6) ARG RITHERL AR RS A T

There is no pollutant emission.which has no affect to the surrounding environment.

WA RRAK REICEA PEFRER SR E TRERT PO EA TR %

2018 09 F M3 005 0 TIGYTT Mtk — W LR ROk 5
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4.2

HEEREA GEUTEHTREAR) . SRR R e i hE, BKE
WAET RN 56 8 TRLAN AR R HERAK B AW R, Wik s T
H ). %R R MR SRR, FH B EAEOR IR G SR L R E R 2R
AW, RERGAGECEWR. BRK, SRR S, KT RHHR. % HK
(ER], R0 5 Rk K 2 ik i midc S R .

Lignite drying and dchydration system is proposed to adopt the stcam tube rotary drying
technology developed by the National DryingTechnology and Equipment Enginccing and
Technological Rescarch Center in China which is the most advanced patent technology in
China.The technology uses the extracted stcam from power plant’s turbine as heat source, the
lignite with high moisture can have full contact with steam tube located in the dryer in the dryer.
and themoisture of lignitecan evaporate continuously. so as to achieve the purpose of drying. This
system s an indirect type dryer. which can solve the problem of lignite spontancous combustion
and dust explosion fundamentally through the nitrogen cycke technology.The system has the
characteristics of safety and environmental protection, low energy consumption, large working
quantity. with no pollutants:the cooling water can be recycled. It can also consider clean recycle
and utilization of removed water ckean at the same time.

3, AERMEETHEASE Main engineering of the proposed construction plan
30 EEXRMAHE Major basic data

H AR HUE U 2x2400h 8840 +2x00MW SETUTRADEHLE, RER cHMR
FIERE. OHEKALK, MBEKHERL (DM WATER) | KSR RS, XK. &
A, BARE. SR RGUUL G AR k.

The existing capacity of the Power Plant is 2x240th boiler + 2x60MW condensing turbine
generator set, equipped with complete fuel storage and conveying system, water supply and
drainage system, demin water making system (DM WATER), circulating water cooling system,
ash and slag removing system. clectrical system, automatic control system and other common
facilitics.

3.1.1 Bt A 88 Technical parameter of boiler

R e 2 G UCEHRA T #E RS S G R RS, SR R YR AR,
o ] £ il Z UX B R 4.

The Power Plant has installed 2 scts PC boilers with balance draft, solid waste discharging,
natural circulating and drum. The coal pulvenizing system is using steel ball grinding. The storage
is using pneumatic pulverized coal conveying system.

Wiy, NG-240/9.8-M #!
Boiler model

Ly s 2407/
Rated evaporation

MERES (RE) : 9.81Mpa

2018 4 00 F 3471500 TIGYIT Mt b/ 0 LR ROeTaf iR 0%

567



Rated steam pressure (gage pressure)

0 AL 540C
Rated stcam temperature
S 215T

Feed water temperature

WP AR 91.9% CHEATRH MRS B8 i 4796kealkg B )

Designed boiler efficiency: 91.9% (LHV of designed coal is 4796kcal’kg)
312 AP A £ 8 Technical parameter of turbine

R %% 2 5 Noo-8.83 RUREr. ), B, A S WBMTens, x
FAREAR A B R

The Power Plant is equipped with 2 scts of grade one non-adjustable stcam extraction turbine.
which is of N60-8 83 single cylinder. impulsion, condensing type. The main stcam system is using

piping-main scheme system.
LEE N60—8.83
Model
R L. ppE). EHAK
Type: single cylinder. impulsion, condensing type
BUEIhE: GOMW
Rated power
g 4 3000r/min
Rated speed
A £.83Mpa
Main steam pressure
FAHAE, 535C
Main steam temperature
F AR 233.96Th
Main steam flow
H#HUEM: 0.00748Mpa
Exhaust stcam pressure

3.3 HA S HT IR Lignite analysis

2018 4 09 F BSTU5 W) TIGYTT Mtk — W LR ROl 5
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ak & 7% £ a2 it & EEY
Coal sample Moisture % Ash Volatiles Fixed Heating value
Aad Vad carbon Kcal'Kg
Mt.ar Mad FCad mir 302
High Low
Bl
3952 1254 1091 3849 3830 4965 2989
Sample 1
o 5
v 40.96 11.32 11.26 38.81 39.29 4899 2915
Sample 2

R AR S Y, WM R @, 86 2400k W47 BMCR T
BLFMFERIR (TR B4 57vh, 2 GEP SRS 114vh, WEE 2500k AT,
FEMRAY CFED) W4 oovh, 2 (8P SHAEDY 1200h.

According to the above technical parameter and the LHV of lignite, it can be calculated that
the lignite consumption of cach 240th boiler under BMCR working condition (before drying) is
57th. The total coal consumption of 2 sets of boiler 1s 114t'h. When the evaporation of the boiler
is 250vh, the lignite consumption (before drying) is 60th, the total coal consumption of 2 boilers
is 120th.

314 Rl ¥EAE R Fucl store and conveying system of power plant
1) | AMHE 5% Coal supplying system outside the plant

RHRESEIRE . AUE RN R R B ER R, MAHARIEHLA R 1000mm.
HIE V=2.13m's. $IEHES Q200vh. E(HE RGN, PEBHET, MMRMFIE.

The Power Plant is adjacent to the coal mine, it’s using single belt coal conveying system from
the coal mine to the Power Plant. The belt width of belt conveyor is 1.000mm, its speed is
V=2.13m's, the coal conveying capacity is Q=200th. This coal supplying system only operates in
the carly and middle shifts. stopping in the night shift.

2) IS EIEEKIE RY Lignite store and conveying system inside plant

I NI FEARIE REE (R2, R3. R4, C B) MRCHARIEHLI X0 i AORFR I L,
WP FARIE LT soomm. EE v-2.13m/s, H¥AES Q-200th.

The belt conveyors of lignite storage and conveying system (section R2, R3, R4, C) inside the
plant are all of double row belt conveyors. with speed of V=2.13m/s and coal conveying capacity
Q-200th.

B R E R R E I RS (RED) |+ #24/B. #3A/B. #4A/B AN

il A/B BEN iR A8 12 IR,

The lignite 1s delivered to hignite conveying system (section R) from coal mine through
transfer station, then delivered to the belt conveyer of two sides of #2A/B, #3A/B. #4A/B, the
delivered to #1/#2 coal yard by A/B tripper.

WA WIE RGO BN R POB T 4 e, FUER RS BR X REc ).

The lignite can also be diretly delivered to lignite conveying system (section C) through

2018 4 09 F1 SM6UIA ) TIGYTT MMk — W LR ROl 5
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scction R and #4 transfer station by the existing conveying system.

EMIERERE 14, 28, 38303 DLW, SRR 75000, S ARERATIE
1| 22500 M.

This coal storage system contains three coal storage yards, 1#, 2# and 3%, the storage capacity
of each one 7.5001, so the total coal storage can reach 22,5000
3.2 TH#EA% Engineering content
32,0 BT SE500% W LIZ Layout and conveying of drying system

HUE LI TR R EEE, AARSBERT MIEFE, Rsba N ana s
WEEA . VIPAEE RS, SR, MTREGHE MR TN, KK
Wil gt BUKFARREMZGHT HTER. RN, SR T RS ORERLZa0
B B ORISR, TSN, BRI, Faf a7 LR AT SRR

According to the above description about coal conveying system. in order to not affect the
normal operation of the current power plant, dont reduce coal storage capacity inside the power
plant, we have following assumption.The preliminary assumption is allocating coal store shed,
crushing screening cquipment. drying equipment in the idle space outside the plant. The common
system like stcam-water piping, power supply. water supply and otherswill connect with power
plant. At the same time, the necessary guards, fencing, road transportationwill be set in the lignite
drying system arca, sct up with proper afforest, which can also reduce the effect of noise to
outside.

T AR AR R R BUREWE TR, A, AL, W R SRAEN [ 48h

CfidR B 50000) ) A8, CLERE THR R8RS IZ 1T TI8085 & il 229 9 2000m?,
M HE 25 K, {CHE s0 K, THIMEHEEETAL

Due to the section R of coal conveying system from coal mine is of intermittent operation,
shut down at night, one dry coal shed needs to be set with the storage time of 48h (5000t coal
storage), to ensure the continuous operation of drying system. Dry coal shed covers an arca of
about 2000 ¥, the span of coal shed is 25m, its kength is 80m. It uses the steel structure and
complete scaled type.

AR S MRS R B AR (T R2 Bl $EW ). AR X
MIRAR S RZ FARE L (R 1000mm) $R15FE B ()RR . B0k Hir 7R AT AR PR X
EREEHTEE, FEARTRE.

Unloading device will be installed in section R of conveying system from coal mine to
power plant (located before transfer station in R2 section of plant). The lignite from coal mine will
be dlivered to by the the new coal storage shed through belt conveyor (1.000mm belt width). The
lignite can also be the directly sent to crushing screening device by the belt, then into the drying
device.

ERRGCRN RS X, AT RIS RN R <30mm, 5 S0 H BT
Wi d. RECHMIEREH 1200h b, A THIEHE, ERAERITEMTHE R
e FERBEREE. LR SN SR FEL N-100KW.

2018 4 09 I 7015 TIGYIT Mtk ™ — W LB ROt o5
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Coal feed system adopts the way of belt conveyor to guarantee feed particle size <30mm in
the drying device.Thecrushing and screening equipment also needs to be sct.Transmission
capacity of system is designedas 120Uh.In order to prevent dust, scaled chamber is set in the
crushing and screening equipment, also with dustcollector. The total power of the above equipment
N=100KW.

AT RMHE AT RER, FRSRTRENL GF & 300mm) SMEIT R2 B E
(PR $IE G T R2AR2B I b, FREAGR EORIWIE A5, SIS QR R
@&, VABhR R

The dried coal discharged from the drying unit is sent 1oR2A'R2B coal conveying belt
directly after plant transfer station located in section R2 by the belt conveyor (800mm belt width),
then sent into the power plant’s coal handling system. The dust removal equipment is set at this
transshipment point to prevent dust pollution.

322 In#i# Heating stcam source

B H ATk EIURE LE 2x60MW (7T HL ST, TS 8 0.95MPa, 260°C.
SPPEH . S GIAERLA —auhi O i 2ovh AU RhshE R comw B, IR
PLAAEFUIREY ) 248vh, 2T EESE, ORI BAEPAOE R H0A 240vh, (82 SRR T
ZEMRRE, P8 S%rE R, W HiES 2 eirintr, e iR,

Heating stcam for drying comes from the secondary stcam cxtraction of the existing
2x60MW turbine, extraction paramcters s 0.95 MPa, 260°C. Through preliminary
cakulation.20th steam is added in the secondary steam extraction opening of cach turbine, when
the power gencration power 1s 60MW, the stcam inlet amount of turbine is about 248th After
cakulation, while rated evaporation of existing boiler is 240th.the safe and stable operation can
be ensured with further 5% cvaporation when the coal is used after drying.

AR, RS2 AN RETARE L, AT BT S RETIETT. (B RS
W (EFUAE L ST O AR AT REMRIE 0.5MPa UL ERIRTIERIEST) ol AESAERK
HAO20vh)zlT. (RIEAZEAENNTIE R EH.

Of course, with the affect by the loading of the gnid, the turbine-generator set could not have
been rated load running all the time, but the lignite drying device (it can have normal operation if
the steam pressure at the secondary steam extraction opening of turbine is above 0.5MPa) can
operate with the largest output continuously(120th). ensuring that there is enough dried lignite for
the use of boiler.

323 Indk A UARIE REE Heating stcam conveying system

SEFAERBPLT &I, oS, @R A6 HL S a0 S I 20vh AR FURE
mi L, ARSI L RET. A TEMERARGRENL _RMROMTE (B
DN200) §" {2 DN250 J5 #5365 — % DN3s0 )i, FRE SRR UREERTFRE&NR
A,

Through the analysis and calculation of the onginal turbine gencrator equipment. it is confirmed
that holes are not needed for additional 20t'h stcam at secondary stecam extraction opening of cach
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unit, which does not affect the safe operation of the unit. This project intends to expand the pipe
(onginal DN200) for sencondary steam extraction of two turbines to DN250, and then combined
to onc DN350 pipe. The stcam will be sent to the steam inlet of drying device in the way of
overhead laying.

HE KT P AU (e i A U A Ak, WA AR RS R AK L R K
EHERGR KA EHE RN, LWl fRXER £ 5 AW AW A .
The lignite is heated by the steam into the drying device indirectly. The steam will become
condensing water after the releasing of heat. That condensate water hasn't polluted which could be
collected in closed way and retum to the deacrator for recycling use through the pipe inside the
main plant of power plant.

324 WHIRH% Cooling system

W AR HUKILR so00me Y HLAE R B 2 B, CRAN REES.

The power plant has two existing mechanical vent cooling towers with rated cooling water volume
of 5000m’. There is no abundant volume.

EREEATRER S, WG SHOKT B RS E PR SKERNR
AR KEA TR SHERERE, SIASRARREAE. [k, W
Wil 1 BEUSHARS, EBUYHRSNEANEA N-2KW. SRS
KGR, TCLEEEARTRIMOK R, S TR KBE .

In the rotary drying device. part of the water contained in the lignite evaporate during the
process of stcam heating. The off-gas (nitrogen, water vapour and dust of coal) with moisture
enters into air cooling system for condensing after bag filter. Therefore, we need to set | new set
of air cooling systemwhich has the power consumption of N=22KW.The condensed water
discharged from condenser can be directly used as make-up water of the power plant of after
filtering, reducing the water consumption of power plant.

AlEfozA s, BEEEOKE 26 O 68M) . BERE: Q-30mVh.

Two sets of water recycling pump (one standby) are set for the recycling of such condensed water.
The flow of cach one 1s Q=30m"h.

BRI 3 6 THKE, ST RERFRMSHKSEA W TIAKREH O, HKe
R, fE RS AR K.

There are 3 existing industrial water pumps in the power plant. The cooling water for the vaccum
pump of drying sytem can be from the industnal water pump outlet of the power plant. The
discharged water can be returned to the power plant as the make-up water of the cooling water.
325 BUSUHI % £4E Nitrogen preparation system

AT HREEHEATRERNRT, SO -SRHARIHERE, K% 300Nmh.
FERLIHE) ) N=220KW.

In order to make up the nitrogen of the rotary drying device, one set of the absorbing type nitrogen
making device needs to be set with the output of 3.00Nm’/h and power N=220KW.

3.2.6 L1 REL Power supply system
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ATHERH LKV REPLHO5HE.

The power supply of this project is connected from the outlet of 11KV generator outlet.

R 2 6 60MW TR, 6 REHLE O 1KY | RIRUEEL
ST RS TN LN RE N 1450KW, 15 L4 THEHLERULh $ 4 280K W,
SRS NIKV WS, Ka¥ iRk sl

There are two sets of 60MW turbine generator set in the power plant now. 11KV auxiliary
power bus bar is set in the outlet of cach generator. The total capacity of the motos of the lignite
drying system is about 1450KW, except the power of the main motor of rotary dry machine is
280KW with voltage level of 11KV, the rest are low votage motor.

T RHEEE 3s0v/Iky B HUESSRIE. SIRARESaasRBs T
~ARLH.

There are two voltage kevels, 380V and 11KV. for the power supply of the drying system.
The power supply and distribution and automatic control system are set together inside onc
building.

MRl FHERA nkv T4 EEMICEETREEM 380220V, —HII9EE
Hil. %1 7 1600KVA BIEM, ®EWA 11/04ky, FE&FATEE. KE HERSER
TR . (KA AU TR e s e

For high voltage motor. they are using 11KV power directly: the auxiliary set of low voltage
clectncal equipment uses 380220V power, three phase four wire. Onc set of 1L600KVA
transformer is set, its voltage ratio is 11/0.4kV, no spare transformer is set. Dry type transformer is
selected for the low voltage auxiliary transformer.Low voltage power distribution device adopts
draw-out distribution panel.

11k R RE AT ERRE. 380220V REEHN TN-C-S Rk,

11kV auxiliary power system is non-grounding system, 380/220V system is TN-C-S system.

U R A R R R O A o R T RO R R A e R R B
L R R SRR A .

The cable is laid through cable trench and cable bridge and steel pipe. The power cable and
control cable are using inflaming retanding cable with relevant fire fighting measures.
327 HEAFH R Automatic control system
WU T RE MR RSRP RS, MUT REMETRE, BREEK RN, BURK, B
TP R . e fliz REGHIT R R . SR R S o ERH s ENEm. &
FERSENS IHEHE, FSRARARN SN,
Lignite drying system all adopt the centralized control to monitor and adjust the steam system,
condensing water system. mitrogen system. rotary drier device. fucl storage and transportation
system of drying system.The control system can communicate withmam control room of power
plant. That control system is located in the site controlling room with the coordination of power
supply and distribution device.
328 HHTH Civil work
BT R . WS SR AH A MBS b SRR R, R
EME. BE, EriEiibeg, Hkk.
The building and structure of the lignite drying system are planned to be located in the spare space
outside the plant. The necessary guards, fences. roads for production and transportation and
drainage facility arc set in the demand of the production in that arca.
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HEH AR RECE AR AR R R, S AR DA F, SRS A H A
s 5, MR TR RS, i aR S Bt E &M R
L.

The belt conveying sytem for the material input and output adopts the coal transporting tresthe
with rain cover. The complete closed coal shed is of steel structure. The crusing and screening
building is using remnforced concrete structure. The workshop containing lignite drying divee 1s
using steel structure. The building combined with power distribution device and automatic control
room is using bnck-concrete structure.

AU AR RS, IR A AR RS, FTEANR &, AR RRLEER R
Ltk B R N

The supporting tray of the steam pipe is using steel structure. The supporting of the conveying
belt is using steel structure. The foundations of all the equipment and supporting is using
reinforced concrete structure.

329 HEEiH IR System design data

K5 biif=E2 0 B it IH
NO. ITEM UNIT | DESIGNED WORKDING
CONDITION
1 Vbl kgh 120000
HANDLING CAPACITY
2 TR - 1
DRYING SYSTEM suit
3 AR R £ 1
STEAM CONDENSING suit
LIQUID RECYCLING
SYSTEM
+ PETRALLEES ke/h 120000
SINGLE DRYING SYSTEM
TREATING CAPACITY
5 LA 5
WORKING METHOD CONTINUOUS
i kgh 120000
Wet base
AR %, wt 40
)ﬁll Wet content
Conlinls | B o =
Particle size
HELE W vb, kg/m’ 700
Bulk density
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L : 3 Ly
Temperature Normmal temperature
Eh Pa(G) WS
Pressure Normal pressure
REEBA | KealKg 2950
LHV
Ak ke'h 90000
Wet base
wER %, wi 20
w \.h'c( content
6 il . " =
Coal outlet b e

KA Pa(G) IR
Pressure Normal pressure
ROURER | KealKg 4125({L59 L test value)
LHV

7 AR kg'h 30000

Wet cvaporation
8 KR kg'h >28000
Water recycling volume

3.2.10 TZifi# Process flow

AR AR U ) S TR R 2R .

The process flow of lignite stcam pipe rotary drying system is shown in attached figure in
detail.

TZHRBRHITE.

The process is descnbed as follows:

FI RS RO AR A3 1 TG B L AP #FE S 3omm CLF. FR] TRt
PURE 3 R WA A, St AR NI 5100 M A BEFUR I 4% TR . iRt
AU TR HLE AR AT SIE T UEA R I TR LI R R R S R Bl
THEHLA A B AT R 1R T8, R K A AR BoRUA TR D O
J RHEE), 28R B AR B S TR L O EO SRR & AT EREL F RO

The lignite block from coal mine is broken to less than 30 mm by double-geared roller
crusher, and then conveyed to the coal bunker before the drying device by belt conveyor. the
lignite block s evenly added to the stcam tube rotary dryer through the rotary feed valve, and the
wet coal is conveyed by the feed screw of the steam tube rotary dryer into the rotary cylinder of
steam tube rotary dryer. Lignite and steam tube rotary dryer arranged in steam tube rotary dryer in
full contact to dry. The moisture m the material is constantly evaporated. The matenal moves from
the dryer inlet to the outlet direction. When the material arnives at the steam tube rotary dryer
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outlet and becomes a qualified product, the product isdischarge from outket of dryer.

MGEAERIF TR SH MR (R KSR RS L) Sl A pLi ) %
S aB R LT SIS 51 9, 6 20 B0 40 5 0 3 U KA U T35 IOHLE A TRy 200,
FESNIRRERE SR TR Ao RO AE I 9 P 15 R F FE o iR v 19, TRy A R K
AR A FE R AR N 2, (A28 = E AR Eed U HL RS UG BT, It 5
HARE . (ARG R B W0 A PR [ TEsg R TOAD, (F W A AR iR
RS iR bR EN TRRUE R R UnAE kG, il R
RN B A TR LR Pt in A

The tail gas (nitrogen, water vapor and pulvenzed coal dust) discharged from the head of the
steam tube rotary dryer is pumped into a bag filter by a circulating fan for gas-solid separation.
The carrier gas and water vapor arc fed into a washing cooler after pulverized coal separation and
purification by a drying induced draft fan. The tail gas entering from the bottom of the tower is
arranged a full contact with the circulating cooling liquid and from the top of the tower to wash
cooling in the tower. The water and circulating liquid by wash cooling  arc flash evaporated at
the bottom of the tower. The steam produced by flash evaporation is condensed by air cooling
system and then recovered. The non-condensable gas is discharged by vacuum pump. The
remaining liquid after flash evaporation is returned to the top of the scrubber by circulating water
pump, and then as circulating coolant. it entersthe scrubber to dry tail gas. After washing, cooling
and dehydration, the dry tail gas is used as carrier gas and then heated by camier gas heater. It is
fed into rotary dryer by circulating fan for heating.

AU AT B TR FLNE RN TR L TR S TR
A TEREARS TR A R T IR AR v &L, Y RHOE I B 5 ) R A
B e i AR R R R K R

The stcam enters the dryer through the rotary joint of the steam tube dryer and is distributed
into the stcam tube of the dryer through the stcam chamber. The steam exchangesheat with the
material outside the steam tube of the dryer and condenses. The condensate flows spontancously
based on 1ts own gravity to the condensate tank for buffering and storage. and then is transported
to the condensate water system of the power plant through the condensate pump.

a2 o U A2 MG TR 5 SR AR, SRR B AR A LR R TR R M B
AR A ] R R R, IR AR K AR TR T A A R RE R B

It should be emphasized that lignite is flammable and explosive after drying. The use of
nitrogen circulation technology can not only solve the problem of spontancous combustion and
dust explosion in lignite drying system, but also reuse the water vapor and heat produced during
the drying.

EREAH CUFOEARE A

The system has the following technical characteristics:

AR B TR MEERE, RHGEHK, EEE BETZRELN
0.3~2.0MPa(G)it) U1 algif 2789, AT,
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Indirect heat transfer is adopted in steam tube rotary dryer. which has high treatment
capacity and low energy consumption. Saturated or superheated steam with pressure of 0.3~2.0
MPa (G) can be used as heat source, and can be used in a wide range.

QFE R TR E R R RS, MR {E e HREHEMR.

Steam tube rotary drying can adapt to larger coal particles with stable operation and low
energy consumption.

CVESER TR T RER A B BRI, FECFRERKRETIRM. AR
CEA BRI, BRI SR AR, T B TR AR K 97%L ki
e

The tail gas of conventional stcam lignite drying systemus not recovered but dircctly
discharged. resulting in a total waste of drying water evaporation. The technology can recover
more than 97% of the evaporated water from the raw coal by recovering the steam from the dry
tail gas while recovering the heat.

GFRADEE ARG . BT RECRT MR TR 0%, AU TR TP s it
FKFEF IR, MRS AR BT R, RO TR, ERRNTR R
BAANE. S, FRASKMHWE R ST, FERAUHCTRES. RTHRAKE
K N

After adopting the technology, the lignite drying system will realize inert gas cyclic
drying The absorption tower will recover the heat and stcam from the drying tail gas The exhaust
gas will be heated and retumed to the coal drying system as dry camier gas, making the lignite
drying system realize closed cycle. At this point, the oxygen content of the drying system can be
completely controlled with no longer discharging drying tail gas into the atmosphere. The coal
drying system is safer and more environmentally friendly.

32,11 ¥ T Z# Main process cquipment

AT TRALE SR & HARTE TR, Wi SRR 38, Fapad 20, R AL,
REAHE . R, TRRKE SR,

The main equipment of steam tube drying unit is composed of stecam tube dryer, pulse bag
filter, washing cooling tower, circulating fan, condensate tank, condensate pump, washing water
pump, ctc.

AH RS —FEHE s AT R T RNL PRILAAESNFRNRAE
81, W O P RHE A B SR G HE TR HL. RN — e ¥l R SR BE R IR T — e MR e,
PR UET-#i PN AT .

The dryer of this scheme is an indirectly heated steam tube dryer. The dryer has sufficient
volume and heat transfer arca to ensure that wet materials are discharged from the dryer after
meeting the requirements. The dryer maintains a certain filling rate at a certain speed and
inclination to ensure the drying process is carried out smoothly.

3212 & —%#% Equipment list
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Fe

BEEH

inin

QUIPMENT NAMTAG NA

5 R
TYPE AND REGULATION

BiRe
Lignite  bunker

V-1101

165
1 pc

M R
tenal: carbon stec|

itk rm kL
Metering belt
conveyor

T-1101

165
1pe

4Bk M. 1200k
Delivery capacity: 120vh
UhE: kW

Power: 11kW

(5]

1B Un#s 28 Carrier
gas heater

E-1101

16
I pc

A% HRQ-365

Type: HRQ-365

AR B 365m°

Heat transfer arca: 365 m’°
EEMHE: el QMsR
Main material: shell: Q345R
1 20 GASHAY

[ HE
Fins: Aluminum fin

i FHEEYY 4 Feed
rotary valve

RF-1101

16
Ipc

Wi%: DN1000
Laiﬁcaﬁonsc DN1000

UhE: 75kW
Power: 7.5kW
HHi: S30408
Matcnal: S30408

AU L
Steam tube rotary
dryer

M-1101

15
Ipc

R45: HZG-4200
Type: HZG-4200
(A1 94200430000mm
Cylinder size: Phi 4200 x 30000mm
R #: 3200m°
t transfer arca: 3200m”
F il 280kw

in motor: 280kW
i FERAE ), 45kw
ced screw power: 45kW
SEMPUAF, 185kW
wer of tuming motor: 18.5kW
M B
aterial: carbon steel
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R AL
5 Discharging screw | L-1102
conveyor
i # B
6 Discharging rotary| RE-1102
valve
&4 91600%3200mm
ipment appearance: 1600 x 3200mm
5 #E A Condensate - 165 &M Q345R
tank 1pc ipment material: Q345R
#: 65m
ume: 6.5m’
ALfit: 45m’/h
:45m’h
#: 80m
. ## % Condensate! H— 2 €7 Lift: 80m
pump 2pes HHLFE: 22kW
otor power: 22kW
fHL: BRI
tenial: carbon steel
#1%: DCC-1600
ype: DCC-1600
fide ML 1600m°
% Fg A 2% Gitits 1 f3 Filter arca: 1600m*
Bag-type dust Ipe [FEMM: 7Efk: Q345R
collector ain material: shell: Q345R
% Wh
Filter bag: acrylic
fi 4% M H%: DN300
BES I 25 16 Lwlﬁcauon; DN300
10 RF-1103
Bag-type rotary Ipe UhHE: 15kw
unloader Power: 1.5kW
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FIEME: S30408
Main material: S30408
fit: £0000m’/h
low: 80000m*'h
4 1: 3000Pa
ull pressure: 3000Pa
RA51 AL 165 WA 10T
I C-1101
Exhaustfan 1 pc  [Temperature: 110°C
hE: 110kW
Power: 110kW
FEME: B
Matenal: carbon stecl
Rk &Hﬁﬁ*rf ©3000%30000mm
- Washing cooling | T-1101 16 F.xmnl size: p3000x30000mm
ot Ipc [R&HE: Wi
Equipment material: carbon steel
ik KA AU S00m*h
(HH—&) Eow: 500m*/h
- Washing circulating  P-1102 | 3§ H#f: som
water pump(twoin|  A/B/C 3 pes Lift: 50m
operation: one UhE: 132kW
standby)
HERAK (58
i)
14 Vacuum pump P-1103
system (containing
condensate tank)
15 &_&HSRBL c-1102
Washing tower fan
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= ht: 100vh
: 100th
WL 1§ R R <30mm
16 D-1103 s :
Crusher 1 pc Particle size after crushing: <30mm
hE: 82kW
- 82kW
HzEAR: 25th
‘ooling capacity: 25th
FUREE: 60~70TC
- . ?Qﬁfi o 16 temperature: 60~70C
Air cooling system I1pc UhEE: 22kw
- 22kW
[ 600m*
t transfer arca: 600m’
e 165 :‘Jimll’ mnszn;m 300Nm’
18 Nmogmx'nahng D-1102 Lpe [h: 2200w
machine
Power: 220kW
3212 2HTRGEE Unlity consumption
— DR
o #F Name | H#% Regulation Consumption | #&iF Remarks
’ per hour
i b
1 Shonia 0.9MPa (a), 2607 40th Kot s
w4 iR, R
2 : 0.4MPa 300Nm3‘h Cloth bag blowback,
Nitrogen
system supplementary
)
3 chectric 3R0V/10kV ~1450kW ®iUhE
Installed power
power
EHIhE
~1160kW
Use power
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33 BEARLHF ST technical and economic analysis

331 HR$EEF Technical indicators

A7 A i 3000kcalkg, K5 40%0 IR EAT TRELLRS, BEAKS IO TR, RIS
HERTIA T 4125 Keal/Kg, 1XH, IRHLATH oW REH, sE40] Ll 2 W rasiemR.
e, BTSRRI . S EERIRER, WAL M A B . SR
B, BEFF WA ST, RN SEEER, RBAERA, AR, Et,
SR ST 8 TR, LT R,

After drying the lignite, the moisture of the fucl greatly decreases, and the lowerheating value
can reach 4125 Kcal/Kg. Thus, the output of the pulverizer will be significantly increased. which
can completely meet the fuel demand of the boiler. At the same time, due to the reduction of flue
gas flow rate and temperature, the thermal efficiency of the boiler will be close to the design value.
So, with the full load operation of the boiler. the stcam inlet parameters of the stcam turbine are
improved: the power generation efficiency is improved: and the auxiliary power consumption rate
is reduced. Therefore, the coal consumption rate of power supply will also decrease significantly.
See the following table for details.

K
5 mE I::Eid FEHLHE 2524000 +2xN60
No Item voM Installation scheme 2x240/h+2xNo60
R 2x250 CGiF ARBBFARFUREIR)
1 iﬁhl tion th (including stcam for steam scaland stcam
cvapora Joss )
P HL R
2 | Steam intake volume of stcam th 2x248
turbine
FUEHM BT S5t
3 | Swam supply for drying th 2x20
system of stcam turbine
AR )
E; Power of turbogencrator sct ok e ‘
cadean i 13 (AR T REEFEE 116MW)
5 : % (containing lignite drying system power |
;“lmfs:'""mm coll consumption 1.16MW) |
|6 R IREH MW | 2x522 ‘
| Net output of power plant
. | IR AR | 2O Uy 3000Keallg reference
o qm"““f‘“!y;"’""“ eikiios coal qty is defincd as 3000K calkg) ‘
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B
5 mH Hfr FHH R 2240Uh+2xN60
No Item vOoM Installation scheme 2x240th+2xNod
o | DRI | e | 225500050 R WIS
holln' - pex (250t'h evaporation, standard condition)
AN Ak T N
1 o ko 254.19
ROR S
12 Ash 2 o it 2x3.77
‘ /et it ik
- Amount of slag per hour i
PP O B R
14 | Dust concentration of fluc gas | g/ Nm' | 1426
at boiler outlet
1 4 S O R R 2 a3
2 | <30 CittiTiRdE)
15 Dust co;:omm«:n at outket of | mg/ Nm (Workd bank standard)
108 151 4 O HE SO, 3 HE P ey
7 , | <400 CHTiEAE)
16 f(?:co;n:cnuanonnomlct of | mg/Nm (World bank standard)
- 18 4 H3 O HF N2O. gt | 200 C {7 itk )
| 17 | NwO, at Chimncy outlet g/ N’ | okl bk st
- T S S A v LA Ot
RIS
19 :ﬁ'::‘ ::"’““_’P‘“’“mi’:tﬁ‘: ghwh | <1200 (SR (reference coal)
implementation of the sccond
phase project
T 9 i A el LSOt
RIS
20 ;.::1:: cmmt::u‘?(m‘:’itm;fo:):' gkwh | 1400 (BEHEY) (reference coal)
implementation of the second
phase project
5 wr f&:ﬂﬂ;ﬁﬁ“m | 7500 &S TMCR )
ABESED ST (equivalent to TMCR output)
a3 | FRIBER Gwh | 783 CKT PPA LM 720)
~" | Annual power supply {greater than 720 of PPA agreement)

332 BERF4 54T Energy balance analysis
33.2.1 BRSPS E Energy balance net
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W T E e B TR AR
BT ;A Sol BWHE BIFRI000K col /Ko FRTE)
— BT mLER KL AE By —
ngesz 2023
Gu=2000Kcol M 2BE0 28356 p 824 716.7 LA
FED-m (38,657 (98.33%) THIG| W | 2500MVeh
¥4 *?‘5 g I \44
5 107.3] 015 Lo s est
- 107 0.3 0.1 |
@ 39(1.35) [ E¥a 20
0.05 24
T S THaL Firlnk Adtiling Rk =
-A2883.9¢ 100) 1.54% 3.43% 9.49% 60.13% o% BAREEN 7
wREHAR25%
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3322 RERTFHMSEERS State of energy balance net

69 25 PR AR B AL 7 A48 B 3000Kcal/Kg, 0T HRAE 2K S 400 iRt AR, R S O F IR T8
RO 13%, ERSAIEAENY L T R EERE < 1200e/KW-h, EE RS, MR SRR
Fix -, WHERSMETS. (NS SHAER 25%, ZRBSE ERIKRZHS AR K 1R
wWaxX.

The reference coal in the above net is the lignite which has LHV of 3000Kcalkg as received basis and total
moisture of 40% as air dried basis. The general auxiliary power consumption of the power plant (including lignite
drying) is 13%. When the plant is using reference coal. the coal consumption is less than 1200g/KWh. It should be
stated that the coal consumption will increase if the heating value of the coal used actually is lower than that
reference coal. Then general utilization rate of encrgy of power plant is 25%. which is related to the low heating
value and high moisture of the power plant obviously.

3.4 FMWHSHT Environmental impact analysis
340 RHETIR REA T R AR o 1
Influence analysis of lignite drying system on Environment

A TRERNAF N ST, didEHainibiy A XN R0 B T T IRAK. M RERA
Wit SRR T, YOS TR RSP AR AR, HRR RS i G iR R R, KA
FRRS, ST RGN, L, TRAKOWSRESTE, ARAATUHCTREA
WTHRRGEHE LS. THR.

The project uses the secondary extraction of existing steam turbine to dry raw coal of coal mine for dehydration
through indirect heating way. The drying device adopts inert gas circulation drying. The absorption tower recovers
the heat and steam from the drying tail gas. The exhaust gas is heated and returned to the coal drying system as a dry
carricr gas,which makes the coal drying system realize closed-circuit circulation. At this time, the oxygen content of
the drying system can be completely controlled. and the drying tail gas is no longer discharged into the atmosphere.
The coal drying system is safer and more eavironmentally friendly.

REWMAMHENEN, N @l BN FERRENRER. M s RE R, &0
R OIS B IR AR A T A ACARGID . BRI R, SR EERT &
FRER, AEAFERK, i EERHE T ) PR B .

The system inputs raw coal. steam. electricity, nitrogen, and docs not use other raw materials. The output
material is dried coal, steam condensate (heated stcam condensate and steam condensate scparated from lignite
drying). The coal s used for power generation of power plant. The condensate can be recovered for the rational use
of the power plant. It not only does not produce waste water, but also reduces the water consumption of the power
plant.

ATEEEMMEE, L2 sREETmT.

The potential environmental and safety impact factors of the project arc analyzed as follows.

D ATEF M TR AmAEekE, LR TERET, $5ER. GEElmaSaRaEam
s, [HiEsoE R AR R A A A o R E R .
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The construction site s located in the idle spaceoutside the power plant.Civil engincering construction, equipment

transportation, equipment installation period will have a slight irregular noise. Because the site is not directly

adjacent to the residential arca, it will not affect the lives of the surrounding residents.

2) ATHE#IT 000m LS HIMEE 1 B M aHEA. WRERETRET

U REMETHIETHBRR RS, Bt B Ao E e Rk,

One 2000m*  steel structure coal storage shed is established in the project. Use belt conveyor for coal. The dust

removal equipment is installed at cach transfer point of the system. Therefore, dust pollution will not be produced in

the production process.

3) ARTHEAEE~ERSTE EEARMNL. KE, W% REANYHNT&.

AEREF SRR A NEAEAN, AEDREHH. ol RS s, L. KRiE

FHESR A HERS, REMmTNEN. B, AHs TR RGN0 RS & 70dB(A)LLTF.

The equipment which may produce noise in the project is mainly rotating equipment such as crusher, water pump

and fan of air cooling system.The double geared roll crusher is set in the closed crushing building, and the sound

absorbing matenal is installed in the mner wall. which can effectively climinate the influence of noise on the

environment. The fan and water pump are of low noise type and mstalled in the soundproof room. Therefore, the

boundary noisc of the drying system can be controlled below 70dB (A).

4) KTHEEA LR R, FRIBREAR. ENER, SR BN E

ik, SRR, MHEEhiEE.

The project adopts automatic control system. Set up corresponding safety measures. ventilation devices and

lightning protection grounding devices according to the requirements of operators and equipment.

5) WEAIK RIS RE, W0 O MR S R i o W K B REURE S0 A X, BRKERE
MBI . S LA IR KER e 4 el LR T R HoK I R

Set up fire detection and alarm system. Fire-fighting facilities adopt local fire-fighting equipment and perfect water

fire-fighting system. The source of water comes from the fire pump house of the power plant. Afier calculation,

the existing fire water source can completely meet the requirements of the fire water system in the drying system.

6) T RHESRA, FMREEHERH, FEER T, i H o] LASERE S R e .

In the production arca of drying system, planting all kinds of green plants sufficiently not only beautifies the

environment, but also attenuates the influence of noise on the surrounding arca.

342 3T R

Impact on pollutant emission from power plants

RS s . SO TR RECR A A R 28, FULBRIZIREL. SNCR R
. HT 2017 § 5 ARSI ENIENIEST, & 58T bR T AT E.

After the power plant isinvested and repaired by Huaguang Electric Power. the boiler flue gas treatment system
uses high-cfficiency clectrostatic dust remover. magnesium oxide wet desulfurization, SNCR denitnfication
equipment, and resumes power generation and commercial operation in May 2017. All fluc gas enission indicators
arc better than the World Bank standards.

RS TG, FAEEE T EREK S, 868 PR, STt h, SR RENER
AR R EE S . W H, GERE TS SRR BRI U . 6 240vh A4 BMCR T
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HF, AT REEERY T AR 2 O TS 20000Nm3h. EMIFMSPAZR TR T, SRPHESRT
R, mER RN, RBITAMETHEE RSN TR, XN RSN, RS 2 MRaR .

After drying, lignite not only reduces the moisture content of raw coal, but also increases the heat value of coal,
increases the output of coal pulverizer, and improves the efficiency of power plant system to reach the rated power
generation capacity. Morcover. it also reduces the amount of flue gas discharged from the boiler. According to the
preliminary calculation, the flue gas volume at the outlet of the air preheater of the boiler can be reduced by about
20,000 Nm3/h under the condition of BMCR for a 240 vh boiler. Under the same boiler evaporation condition.
when the boiler flue gas volume drops, the flue gas velocity in the ESP and the desulfurization tower will also drop
correspondingly, so that the dust removal and desulfurization efficiency of the above-mentioned equipment will be
improved correspondingly.

i, ERFRASETF, HTFRPMEcEns, RWLREWEMES, RROBHERLRIEE,
AT CARLT S AR U A5 e AL bt 20k

Morcover, with the same power generation, because of the improvement of boiler combustion efficiency and the
cfficiency of power generation system. the consumption of coal is bound to decrease.The total emission of
pollutants from flue gas of power plants will be reduced.

gk, RANBETHRAGRX, AOE RO 7R fSf s, Lo RN A&, mHl
FEE T RSN R A NS KRR, WA RGN T LA R R R R,

Therefore, the lignite drying method not only obviously improves the cconomic benefits of the power plant, but
also gives full play to the potential of existing equipment. and could produce corresponding environmental benefits.
After the power plant reaches the mted power, the pollutant emission index of the flue gas can reach the following
table.

| % Name #f uoM | ®ffi Value
| O R R s
: . <20 (HE{TERE 300

::; concentration at  chimney mg/ Nm’ (Workd Bank St o)
I C1F SO, K% —

\ ; ) : <200 ({ETERE 4000
fﬁ;ﬂ concentration  at  chimney mg/ Nm (Work] Bank Standard400)

| #E O N, eng/ N <150 (HEFTERE 200)

| N0, at chimney outlet (World Bank Standard200)

Hill, RS Eki bl e Helk, FEHMMNHdEECe R R T T, BEFA
EH MGG FTEPL R 0 U PR AR Wi 2 HUIS X RS LA . B
I LM IR LA B REEAERS AT I F R G R LA B R

At present, since thepower plant has been renovated and improved by Huaguang, the emission index of main
pollutants has been significantly better than the World Bank standard. With the attention of human socicty to
environmental protection, the fluc gas emission index of power plants may become more stringent in the future. In
the future. the power plant's flue gas treatment system can adopt the following upgrading measures if the flue gas
erussion standard of power plant may be adjusted together with the development of the arca where the power plant
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is located.

1) PMOSIHES RS AU BT AYRRAR B R ER R A%, H R eT UL BLAT R S MR TR R EU b )

FIREE T, GREIW s, JCRACHE, RS R ERR R, IXF T LSRR A SR

HHGRIE RS 10mg/ Nm® BLF.

PM (Particulate Matter) Control: The existing precipitator in power plant can be transformed from ESP into clectric

bag precipitator on the premise of minor modification of the steel structure and shell of the current ESP. keeping the

first electric ficld. changing the rest into bags. Therefore.the particulate matter in the flue gascan be reducedto

below 10mg/ N

2) SO #Hl: WA MRS EATLERERE, R EREETLUAT 9%, [EULHmBEAITH

B, MAT s ey e ARG IR MR, {E SO, MIFHGRERERITE 100mg/ Nm? EAF.

SO, control: the existing desulfurization facility in power plant is magnesium oxide wet desulfurization. The

desulfunzation rate of the equipment can reach 98%.So increasing the dosage of desulfunizer, the existing

cquipment can significantly improve its desulfurization efficiency, so that the SO emission concentration can be

controlled below 100 mg/Nm?'.

3) NuOa il i BRI EER SNCR IRFITZ, o7 UK NO. HEEREERBIZE 150mg/ Nm?.

HF SNCR %M IR FAFAS R, CLEW S FHERTE, ol R/ (KEEEEE A+ SNCR 75 AR IRILERGRE,

A NaO. FHFRGREEREKE 100mg/ Nm* UL F .

N.O.control: SNCR dennnification of thermal urca is now being used in power plants. The N.O.cmussion

concentration can be controlled at 150mg/ Nm”. Because of the low denitrificationefficiency of SNCR, there is no

obvious space for improvement. In the future, if the environmental protection department of Myanmar is more strict

on N.O. emission, low nitrogen bumer +SNCR can be used to reduce the emission concentration by a small

margin: or SCR method (urca pyrolysis system can continuc to be used). which the denitnfication cfficiency can be

greatly improved. reducing the emission concentration of N.O.in the flue gas to below 100mg/ Nm’.

343 W) FHAKRAIE% Influence on water consumption of power plant

A TRARAXWF TR, o] CURERART 0K SRS 100vh. BT EAEBLAE I R /e,
The closed loop drying system is adopted in this project, which can reduce the water consumption of power

plants by sbout 100th. It can be embodied in the following two aspects.

D) ST RN I, SRS K AR, BKERESTARERPRESR, vTeldliRpE

TR ARMER, A ARSIk ES A 29vh, FEEKE) sovh. EAEMEARSHY P,

IR ERMG, (FARPINOKEE REMEEA, AERET A fEUKHFE, m H S TR

KABRIEITIRAR

The moisture in lignite is evaporated by heating in the drying device. After condensation in the air cooling device,

the water vapor can be filtered and recycled to the power plant as supplkementary water. The recovery of condensate

per hour is about 29th which can save 50th raw water. The condensate basically contains no mincrals. After

removing the particulate matter from the condensate. it is used as the feed water of the boiler supplementary water

treatment system, which not only reduces the raw water consumption of the power plant, but also reduces the

operation cost of the desalination system.

2) RS HLA kIR R RS, AMRME IR TR M i 0, AU R R L 2
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RN TR SEEES S, X R TR LA RS ARG, 85 RS R MM R KK R
SRR, SRS, B G HLRTIEER K RECH I 2 RE K2 50 vh.
After the secondary stcam extraction part of the steam turbine works to generate electricity, it isexternally supplied
as the heating medium of the lignite drying device, and then the steam condensate is returned to the thermal system
of the power plant as the working medium to continue to participate in the cycle. In this way. the condensing steam
quantity of the stcam turbine condenser is reduced correspondingly, and the result is that the circulating water loss
on the cooling tower side will also be reduced. Afier preliminary estimation. the replenishment of the circulating
water system of the two machines will be reduced by about 50 th.
b ] W, 2 EHEEM T RECUE . AE S KSR A, o BICRER 7 A9 FEREY 100 th.
Therefore, the construction of lignite drying system, not only docsnlt increase water consumption, but also
reduces the power plant water consumption of about 100t / h.
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35 BW|EWE (FT usp)

chart (th

USD)

%
No.

TR &R
Project or cost name

EHTEN
Construction

RHEWH %

LRTHR
Installation cost

ikt

expenses

HEILE BB
Each accounts for static
investment (%)

TR

3500

821

PO B RIS R BRI R4
Steam pipeline transportation and
1 syiien

850

SRR
Fucl storage and transportation system

1100

950

2250

iR
power supply system

350

850

T R
Lignite drying system

1500

8200

10700

(f)

AR R
Safety and environmental protection
facilities

50

170

)

BE LI Rk
A ic control system

50

260

(8]

b 8 2 T

24

570

()

VoK Rl # 5%
Water supply and firc fighting system

50

350

2018 4 00 F 327015 ) TIGYTT #MEd W5 TR RUaTofiL

SR X TR
Singk project related to plant site

1500

17

LB Y

Eeund.

1500

Sk
Other

1750

1750

9.0

HHCT R
Construction site leveling and
cleaning cost

250

250

[

TRH A
Project i fee

150

TAH E AR 2
Technical service fee for project

700

700

BERRIEY
Full set start-up and trial fee

150

CIF iz HHXR
CIF shipping and other related fees.

THRBEETE R
Basic reserve fees

250

250

TR
Engincering static investment

10500

2000

19500

100.00

HI AR ERBE (%)
Each accounts for static investment
(%)

256

538

103

103
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3.6 4% Conclusion
Z LAUE, AR AT —WIGRSHR ) CRUS, T LA R I T RS 5 s R
.

To sum up, the implementation of the second phase of the power plant (lignite drying) project
proposed in this report can bring the following economic and environmental benefits.
1) AT IS IS IEHLAO M o £ 3R IP ARIR SR, PR AR PLR AT R B ik i g
FESH AR T AT & S RELAIE 1. FORRE S ¥ M H AR 80%TMCR A3 100%TMCR, AT ¥
HL R 309 I DEHURE ) 24MWSE E R R AR 783GWoh, AT RABEA M S S A v R )
it
After the lignite is dried. the output of the pulverizer will mect the demand of the boiler's
coal-fired capacity, and the turbogencrator sct can reach the design output, giving full play to the
potential of the existing equipment and systems. The power gencration capacity will reach 100%
TMCR from 80% TMCR at present. It will increase the power supply capacity by 24 MW. The
annual on-grid energy is expected to reach 783 GW.h. This will greatly improve the power
shortage situation in Myanmar.
2) fTFES MRS REKSEAGRY, MBS TS R G, AL A,
s TFR. Bl BN RBERAEL TP, SHER RN HERaRA
3000Kcal/Kg (9 BAEREER B, fRit 45 0 1400 ghwh FEES| 1200g/kwh, EEFRERE
FIRNET L 7500h i 5, AHEEA] FEYEIES) 15.7x00%, REEFENSFAL.
Because a large amount of water from coal is avoided entering the boiler. the steam inlet
parameters of the turbogencrator set are improved: the output of the gencrator set 1s increased. and
the power consumption rate is decreased. Therefore, the thermal efficiency of the whole power
generation system will be greatly improved. When the reference coal with HV of 3000Kcalkg is
used, the consumption rate of aw coal (lignite) for power supply is expected to decrease from
1400 g/kwh to 1200 g'kwh. It can save about 15.7 *10° t lignite per year if the utilization hours of
power generation cquipment are calculated at 7500h.1It has quite good economic benefits.
3) WS TRE, (7 240vh 83477 BMCR T T, o] R E5 2 TR 28 th D@ ~UR e
20000Nm3/h. SARURUFREAG, ERERRE. REBURNNMTRELRSEE TR, X, b
B ENERE. REAFEESMAERRR. ERTRENET, BTErSReescEais,
B2 WL RS AR ., R A FE AR RE R, WP SRR TR M R S b Wb .
[ AR 7 R T R R B th B AT R B R AR
After lignite is dried, the amount of fluc gas at the outlet of boiler air preheater can be reduced by
about 20 000 Nm3/h under the condition of cach 240th boiker BMCR. When the flue gas volume
decreases, the flue gas velocity in the ESP and the desulfunzation tower will also decrcase
accordingly. Thus, the dust removal and desulfurization efficiency of the above equipment will be
improved accordingly. Under the same power gencration, due to the improvement of boiler
combustion cfficiency and power gencration system cfficiency, coal consumption will incvitably
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be reduced, and the total emission of pollutants from boiler fluc gas will also be reduced.
Therefore. the lignite drying scheme has better environmental benefits for the power gencration
system.
4) TR R A AP T TG R A 23R .
Lignite drying system itself docs not produce any pollutant emissions, and will not affect the
cnvironment.
5) @RI T RGUE, FEEHTNKSHERNIE, wEITRE TR KBERY
100vh.
After the construction of the lignite drying system, not only does it not increase the water
consumption, but also reduces the water consumption of the power plant by about 100 th.
7) AT RECEA S BT, (BRI A IR R 0 1 S ) T R R
The lignite drying system adopts the closed cycle nitrogen scheme, so that the problems of lignite
spontancous combustion and pulvenzed coal explosion are fundamentally solved.
8) WM T ARG PEHUERE TSR, TR0,
The lignite drying scheme has little influence on the normal operation of the existing units, and the
construction period is short.
SEARBAEOFOEEF AT . 2GR . BEUUR PR 3l s UL B R A KBS
a9tk CLIER ] R .

Therefore, this plan has better ecconomic, social and environmental benefits. It is recommended
that the approval of the Ministry of Power and relevant government departments of Myanmar be
gotten as soon as posstble so that our company could perform the plan soon.

B 11 MIREEHTRLE S
Appendix 1: Graph for steam tube rotary drier

M 2: RENER
Appendix 2: System Flowchart

M 3 REfrweE
Appendix 3: System location map
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